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Machinery 


“all-around” milling 
with one set-up 


The Brown & Sharpe 
RANGEMASTER* 


provides the biggest work capacity in its 
class. It saves you the extra cost of a bigger 
machine — saves still more on set-up and 
tooling costs. You get all ram-type machine 
advantages, plus the full metal-removing 
ability of a conventional knee-type machine 
of equivalent size. For toolroom, experi- 
mental, and prototype jobs—for “all-around” 
milling, it’s by far your best investment. 
Universal or Plain. For details, write: Brown 
& Sharpe Mfg. Co., Providence 1, R. |. 


in the typical RANGEMASTER job illustrated, the face and front 
T-slot of a 21”x24” casting are milled with the sliding head in 
full forward position. Without disturbing the work piece, the 
head is reset and moved to position shown for accurate parallel 
milling of rear face and slot. Dimensional capacity of a larger 
size machine would normally be required to take all these cuts 
with one set-up. 
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TRUE 
RADIUS 


TOOL 2S nggtg 
POINT Pan 


Constant clearance angle, 
ideal for contouring work 


New Model 4 TOOL SHARPENING MACHINE 


provides highest precision and economy 
for both TRUE RADIUS and 
ELLIPTICAL POINT too! grinding 








C' r'TING new standards of accuracy and 
N economy, the new Heald Model 4 
Tool Sharpening Machine is available for 


both ¢rue-radius and conventional ellipti- 
cal-point tool grinding. The True Radius 
arrangement provides a constant tip ra- 
dius and constant clearance angle, per- 
mitting greater accuracy where the point 
of contact with the tool varies with the 
configuration of the workpiece, as in con- 
toured shapes. Where such tool geometry 
is of no advantage, the Model 3 Tool 
Sharpening Machine, capable of grind- 


ing elliptical point tools only, offers de- 


sirable savings in initial cost. 
With either model, you get fully auto- 





matic tool reciprocation providing uni- 
form and repetitive tool tip accuracy 
which permits one operator to tend sev- 
eral machines at the same time. An occa- 
sional adjustment of the feed knob (as in 
photo above) is the only operator atten- 
tion needed, Offhand grinding attach- 
ment at left end of machine is standard 
equipment, furnished at no extra cost. 
Remember — in metal cutting, it’s the 
precision of the tool tip that guarantees 
precision results. Ask your Heald repre- 
sentative for complete information on 
this new Model 4 Tool Sharpening Ma- 


chine, or send for Bulletin 2-4-3, Issue 1. 


It PAYS to come to Heald 


ELLIP- 
TICAL 
sfele)t 
POINT 


Decreasing clearance angle, 
suitable for conventional work 
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How to SAVE TIME in your threading operation 


Plants throughout the world save valuable time in their threading 
operations using Landis Machine Company Threading Equipment. 


For example: 


A LANDIS ALT COLLAPSIBLE TAP produces coarse pitch 
threads in less than a minute in one pass at the Holys Manufac- 
turing Co., Forest Park, Ill. The ability of the LANDIS Tap to 
tap large diameter coarse pitch threads requiring heavy metal re- 


moval in one pass reduces threading time. 
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materials SAE 63 naval bronze casting 


thread specifications: 
Diameter 4.640" 
Length 4-1/4" 
Type 4 pitch modified square 


equipment: LANDIS 5ALT Tap with a 41/2" 
tap head on a No. 5 Gisholt turret lathe. 
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Threading Machines 
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This installation is but one example of the hundreds of plants that w., JP 
are receiving > ti saving ( V-saVvi !) benefits of the rari- Die Heads 
ire receiving the time-saving (money-saving!) benefits of the var se 
ous types of Landis Threading Equipment. 
ee: a Xy in i 
Over fifty years of development and manufacturing experience yr Ey 
. . . Taps — Collapsible 
by the Landis Machine Company, a corporation devoted to the & Sold Adjestabe 
exclusive manufacture of threading equipment, is behind every r 
y ag By 
Landis threading machine or too] you use. Take advantage of our AY Soh 6 
4U._, pike 
technical and practical experience in Thread Cutting, Rolling, Tap- = ey >: f 
> — , . . . Centerless Thread 
ping, and Grinding. We offer any help needed to ensure you of a 


Grinding Machines 
successful Threading Operation. 


LANDIS Machine COMPANY «> 


Thread Rolling Tools 
WAYNMNESBORGQ - PENAHRSVLUARNIA 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT a 
a; ‘ 
4 ca 
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Thread Rolling Machines 
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FELLOWS 


MADE THE FIRST 
GEAR SHAPER 
CUTTER 


THE 
PRECISION 
LINE 
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FELLOWS 
still makes the BEST 





The Fellows Cutters you order today have unequalled experience behind 
their manufacture: the first gear shaper cutter ever made was designed, 
produced and patented by Fellows in 1897. Hundreds of thousands of Fellows 
Cutters have been made and used on gear production lines since that time. 




















This vast experience has resulted in constant progress, year after year, in 
cutter design and manufacture. Today, new gear and cutter designs are 
checked on a high-speed electronic computer which permits complete 
mathematical study of all possibilities. Constant advances in metallurgy and 
in manufacturing methods assure outstanding cutter performance on 

every gear production job. 

A booklet, “Fellows Gear Shaper Cutters’, covers 
the subject in detail. It includes tables of stock 


















cutters, design considerations, = 

sharpening methods, and other 383 - = 2 
: . 4 °@n 
information. For a copy, contact 

any Fellows office. 

THE FELLOWS GEAR SHAPER COMPANY a 


78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Avenue, Royal Oak, Mich. 
150 West Pleasant Avenue, Maywood, 

5835 West North Avenue, Chicago 39 

6214 West Manchester Avenue, Los Angeles 45 
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Cincinnati Numerical 


evs Ss? gives you positive COST CONTROL 


cS > 


No more “cut and try” for machining operations. No change in setup for rough 
and finish cuts, new and reground cutters, right- and left-hand parts. No opera- 
tor fatigue near the end of the shift. These are some of the ways in which Cin- 
cinnati Numerically Controlled (CNC) Machine Tools give you positive cost 
control at the machine. 


Other CNC advantages: Single Responsibility . . . coordinated, cooperative 
effort by Cincinnati specialists in numerical control and in every activity re- 
quired to deliver completely integrated machines. Simple Programming .. . 
CNC requires fewer input data points. Precision Machining .. . CNC is an abso- 
lute digital-analog system, assuring precise accuracy. Simple to Use, Versatile. 


Cincinnati Numerical Control is the newest, most positive way to reduce 
lead time and many non-productive elements of excessive machining costs. 
Want specific job application data? Just present your production problems to us. 
You may obtain preliminary information by writing for publication M-2066. 


se, iw ¥ a 


CNC Skin Milling Machine; 12 ft. x 45 
ft. working surface. Two milling heads 
are individually driven by 50/100 hp 
motors. The machine incorporates three 
types of control: finger-tip hand control 
«+. conventional power control... three- 
axis numerical control. 


BUILDERS OF FINE MACHINE TOOLS: MILLING GRINDING SROACHING - DIE SINKING - CUTTER AND TOOL | 


THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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Control 


at the machine 


CNC position control. Drilled holes in the part (left) are ac- 
curately spaced without benefit of a jig or time-consuming posi- 
tioning on the machine table. 


PRINCIPAL AREAS OF APPLICATION FOR CNC 


SEQUENCE CONTROL 


CNC assures reliable automatic selection of feeds, 
speeds, spindles, coolant flow and other auxiliary 
machine functions. 


POSITIONING 


Tool-work positioning is fast, accurate. CNC elimi- 
nates need for expensive jigs, fixtures; reduces 
setup time. 


STRAIGHT LINE CUTS 


Multiple straight line cuts to exact length, and 
with abrupt changes in direction, can be pro- 
grammed, set up and run in a fraction of the time 
required using conventional methods. 


CONTOURING 


CNC greatly reduces lead time in reproducing 
complex, contoured parts; eliminates need for ex- 
pensive templates, masters. 


CAM MILLING 


Fast, extremely accurate machining of master 
cams is assured on CNC controlled machines. 
CNC system of parabolic interpolation greatly 
simplifies programming of cam contour. 








eres CINCINNATI 
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LANDIS 





New Landis R Plunge Grinder with new TRUFORM 
oe . dresser, automatically grinding 3 diameters and 
precision grinders 


face of transmission shaft in one operation. 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 





improves accuracy, 
tolerances 


TRUFORM DRESSER is an exclusive Landis development 
with these special advantages: 
¢ preloaded ball slide with no shake gives more accurate dressing 
dresses in either direction up to 60° angles 
pushbutton control assures uniform dressing cycles 
built-in accuracy cuts dressing time—saves on diamond costs 
automatic lubrication for continuing accuracy 





><a} oh ifelale] Melaall cole MeelileMiielolllinaeelhaceh AORSIULE 
exact duplication of the profile to the wheel. 





New pre-loaded ball-slide design 
Teh MleL <Mlelm@elaatlcel(-Melc-tstlilep 






Dresses a Profile of 60°—new dressing efficiency 
forms wheel profiles not possible before. 


MULTI-SLIDE 


FIGURE 1 


FIGURE 1A 
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The versatility of the U. S. Multi-Slide for the production of stampings, or 
assemblies which include stampings, enables you to reduce piece part 
costs by eliminating expensive secondary operations. 

The various movements obtainable with the standard machine equipment 
allow for automatic production of intricately formed stampings—complete 
in one operation. Then, a variety of auxiliary attachments, available for 
use in conjunction with the standard movements, make it possible to go 
further and fabricate many different types of assemblies—in the machine 
—a completed assembly at each cycle. 


Ask for a copy of Bulletin +15 (M) or, to compare manufacturing costs 
send in samples or drawings of the part you want to produce. 





FIGURE 1. Sequence followed in producing cage and nut assembly on |O° 
#33 U. S. Multi-Slide. Cage made in machine from flat stock which comes o i @ 
in coils. Prefabricated nut hopper fed—(Figure 1A) into position and — oo 
clinched to complete the assembly. 0 | H = 
oO) 2 
* 
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{CUT-OFF L ASSEM. NUT 
PILOT TRIM SCORE PRE-FORM PRE-FORM PRE-FORM EXTRUDE and FORM CAGE © 


| Sip dbeeanae. ae ate an) 





- WIRE BEFORE 
FORMING 


ee ——— : 
\ 2 WIRE-FEED 


WIRE CUT-OFF 





BEAD TRIM PRE-FORM CUT-OFF FORM 


FIGURE 2. Tube reinforcement consists of a flat stock stamping and a wire 
part—both produced and assembled in a #35 U. S. Multi-Slide. Flat stock 
progressed from left to right and wire from right to left as indicated. As- 
sembly completed in final forming position. 


u.S. TOOL COMPANY, INC. 


AMPERE (EAST ORANGE) NEW JERSEY 
U. S. Multi-Slides® © U.S. Multi-Millers® © U.S. Automatic Press Room Equipment  U. S. Die Sets and Accessories 
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Efficiency in action! This triple 


exposure light trace photo is graphic 
evidence that Warner & Swaseys 
scientifically designed machine con- 
trols definitely reduce operator fatigue 
while increasing both his efficiency 
and productivity 





















This exclusive Warner & Swasey Speed Preselector, heart 
of the “‘zoned controls” system, enables the operator 

to preselect the correct speed for each cut, with 

just a glance-and-a-twist of the knurled knob. Proper 
speeds are chosen for the required cuts on the job and then 
marked in sequence with numbered clips placed 

on the top of the chart drum. Just a touch of the lever 


instantly shifts the machine to the nexi desired speed. 


Warner & Swasey Zoned Controls boost production 
by increasing operator efficiency 





Known throughout industry as “the operator’s machine”, Warner & Swasey turret 
lathes are painstakingly designed with the human element in mind. They provide 
easy-to-handle operating controls, compactly arranged at convenient levels that 
minimize stooping and reaching — all of which contribute to increased operator satis- 
faction and higher production. Heart of the “zoned controls” system is Warner & 
Swasey’s exclusive Speed Preselector — calibrated in surface feet and spindle 
RPM's versus work diameters — that encourages operator use of the proper spindle 
speeds for the particular job being machined. Additional single lever control 
features praised by operators include: A fast, simple change for spindle 
speeds; apron feed levers with “feel” control; four-way carriage 


rapid traverse; easy operating turret units and hydraulic WARNER 
collet chuck and bar feed control. For more detailed SWASEY 
information about the adaptability of Warner & Swasey Cleveland 

turret lathes to your particular machining problems, Me Sy 


call in our Field Representative, today. SINCE 1880 





VOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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Built for 
one big purpose! 


Fully Automatic. On the new Norton Type CP-1 Plunge-O-Matic 
Grinder there is ample space available for mounting turret type auto- 
matic loading equipment. Work length capacities are up to 18” or 30” 
with straight or angular infeed of the wheel to the workpiece. Loader is 
not shown for clarity. 
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Versatility of design allows positioning the wheelhead as required for the job. Those shown are only two of many possible variations. 


automatic loading for 
mass production 


In design, the Norton Type CP-1 Plunge-O-Matic 
Grinder is brand new. While retaining outstanding 
proven features of Norton cylindrical grinders 
and co-ordinating them with a new turret type loader 
for fast, automatic plunge grinding — it has no un- 
necessary mechanism. 

As traverse grinding is not involved, swivel and 
sliding tables, hydraulic table cylinder and attendant 
control valving have been eliminated. Taper adjust- 
ments are made in the automatic truing device lo- 
cated in the wheelhead. The base contains no inner 
mechanism, its sole function is to rigidly support the 
headstock, footstock, wheel slide and loader. 

This machine provides for automatic loading a 
new departure from the usual cylindrical grinder de- 
sign. On the Plunge-O-Matie Grinder the gap in 
front of the grinding wheel is 19” deep by 18” or 30” 
work length — ample space to accommodate the new 
turret loader. And since one type of loader can 
handle many parts, only the loader insert, which 
actually holds the parts, needs specific designing. 
This reduces the original cost and operating main- 
tenance of automatic loading. 

The Plunge-O-Matie wheel slide, unitized and en- 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories * Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones * Pressure-Sensitive Tapes 
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grinding 


tirely independent, carries grinding wheels of 30” or 
36” diameter and can be located as desired on the 
base. Complete flexibility for angular grinds is as- 
sured, and heavy duty grinding with wide or multiple 
wheels can be provided for. 

Your Norton Sales Engineer, a trained specialist 
in grinding, will be glad to give you more facts about 
the Plunge-O-Matic Grinder — with an accurate 
estimate of how much you can save. NORTON 
CoMPANY, Machine Division, Worcester 6, Mass. 
District Offices: Worcester, Hartford, Cleveland, 
Chicago, Detroit. In Canada: J. H. Ryder Machinery 
Co.; Ltd., Toronto 5. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


GRINDERS and LAPPERS 


Making better products 
to make your products better 


For more data, circle this page number on inquiry card 
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New Cross 
Transfer-matic Processes 





3 Different Size | 





Cylinder Heads 


























This new Cross Sectionized Transfer-matic processes both ends 
of two, three and four cylinder diesel engine cylinder heads. 
Depending on head size being processed and optional methods 
used for drilling oil gallery holes (single pass drilling or step 
drilling) output ranges from 38 to 44 heads per hour at 100% 
efficiency. Operations performed include face milling, drilling, 
step or deep hole drilling, chamfering and tapping. At Station 
13, oil gallery holes are air tested for casting density. 

Processing of the three different size cylinder heads is accom- 
plished by several quick revisions in machine setup; re-positioning 
fixtures to allow for different part lengths, re-locating positioning 
units and feed dogs on machine units and several tool changes. 

Part transfer is accomplished by a lift and carry mechanism 
that prevents scratching and scuffing of machined surfaces. Fixed 
transfer points incorporated in the transfer carrier are common for 
the two and four cylinder heads while a second set is incorporated 
for the three cylinder head. 

In processing the three heads, water outlet pads, oil gallery 
and fuel oil hole bosses on both ends are face milled at Station 
4; the oil gallery holes are step drilled (or deep hole drilled) at 
Stations 6, 7, 9 and 10 and chamfered at Station 12. The fuel oil 
hole on the three and four cylinder heads only is step drilled at 
Stations 6 and 7 and chamfered at Station 10. Four screw holes 
are drilled and chamfered at Stations 6, 7 and 10. Following air 
test of oil gallery holes at Station 13, all holes are tapped at 
Stations 15 and 16. 

For optimum flexibility in processing part design changes or 
entirely new parts, all machine units, feed units, wing bases and 
transfer mechanisms are completely standardized in design, 
dimensions and tolerances. In addition, all standard and special 
paris are completely interchangeable for easy maintenance. 

Other features include construction to JIC standards, hardened 
and ground ways and automatic lubrication. 

For additional information on this new Transfer-matic, write, 
wire or phone. 





Established 1898 


First tn Automation 


PARK GROVE STATION «¢ DETROIT 5, MICHIGAN 
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1/ 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 


Inexpensive, widely used throughout industry, these Least expensive of the generally accepted tape systems, 
tapes may be prepared simply on a Flexowriter or similar particularly suitable for smaller shops machining parts 
equipment, usually by the Production Engineering Dept. with relatively few holes. Tape can be prepared easily by 
Provides a typewritten record automatically for easy shop personnel. 

checking against pre-planned program. 


1” 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 
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for Fosmatic 
JIG BORERS 
and 


JIG GRINDERS 


Any tape or card reader can be used to control 
a Fosmatic Jig Borer or Jig Grinder. And 
because the functions of the standard Fosmatic 
are actuated electrically, numerical control can 
be installed in the field—economically! 

Speeds and feeds are changed by controlling 
electro-magnetic clutches through relay con- 
tacts. Table and saddle position is determined 
by a measuring system actuated by direct read- 
ing dials. For numerical control, these dials are 
driven by a fractional hp motor. 


On a Fosmatic, you can program as many func- 


PU NCHED CARDS tions as you wish. Table X and Y positions (to 
.0001”), Feeds and Speeds, Spindle start and 


This system can be integrated with card systems already stop, Spindle feed start and stop, Spindle feed 
in use by your company. Each job is programmed in a 


: ies : depth, Spindle head height, Automatic tool 
*‘deck"’ of cards; provides great flexibility, since an . a ; 
operation can be added or eliminated simply by making change. And only Fosmatic _— — visual 
a new card or removing an old one. numerical check of coordinate location plus 
operation sequence number. 
Example of savings made with Fosmatic numer- 
ical control. The illustration (left) shows one 
half of a mold with 900 cavities, each of 
which requires nine operations—a total of 
8100! Time for the entire job was 100.25 hours, 
25% of time consumed previously on a conven- 
tional jig borer. 
Write or call today for complete information 
on a numerically controlled jig borer or jig 
grinder to improve your production method. 





Buy a Fosmatic today —add Numerical Control tomorrow 
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oe pe bs Get a Proposal from 
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ig Sensitive and 
Borers pright Drills 


OSDIC 


THE FOSDICK MACHINE TOOL CO 
CINCINNATI 23, OHIO 





PUNCHED CARDS 
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EVERYTHING'S IMPROVED 
BUT THE 


20 


This is a MARVEL High-Speed-Edge Hack Saw Blade Cutting a 4” x 4” Titanium Billet 


33 years ego, MARVEL introduced the first welded- 
edge hack saw blades... guaranteed them to be 
shatterproof... and a new concept of power hack 
sawing came into existence. 

In combining, by welding, two materials—a 
narrow, high speed steel cutting edge, and a tough 
alloy steel body, MARVEL pioneered the modern 
hack saw blade. 

When operators learned they could apply the 
heaviest feed pressures and highest speeds to the 
new MARVEL Blades with complete confidence that 
they would nevershatter or“explode”’ to cause them 
personal injury, hack sawing began the approach 
to its present high level of efficiency. Even cutting 
“exotic” metals, such as titanium, where heavier 
feed pressures are a necessity, the MARVEL Blade 
does an outstanding job and is completely safe. 


Write for Bulletin CT-175 which has 
complete details on MARVEL High- 
Speed-Edge Hack Saw Blades. 


ARMSTRONG-BLUM MFG. CO. 
5700 W. BLOOMINGDALE AVE., CHICAGO 339, ILL, 
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GUARANTEE 


Today’s MARVEL High-Speed-Edge Hack Saw 
Blades are greatly improved, even over the MARVEL 
Blades which were the best on the market a few 
years ago. Advanced metallurgy has produced 
better steels; new heat treating and manufacturing 
techniques have brought further improvements. 
The only thing unchanged is the Guarantee: 
THEY ARE SHATTERPROOF! 


If you haven’t used MARVEL High-Speed- 
Edge Hack Saw Blades recently, try them on 
your saws for a month and see the difference a 
truly superior blade can mean in higher speeds, 
greater accuracy, lower cost per cut, and guar- 
anteed safety to operating personnel. Your 
nearby MARVEL Distributor carries a complete 
stock of MARVEL High-Speed-Edge Blades. 
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Single Spindle Disc Grinders—For production Precision Double Spindle Disc Grinders 
grinding single surfaces. Manual and power- — Grind TWO parallel surfaces in ONE 

operated work-carrying fixtures available. operation. Rotary, feed thru or gun type 
work fixturing. 
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Precision Vertical Double Spindle Disc Special Purpose Disc Grinders—For par- 
Grinders— Grind TWO parallel surfaces in allel surfaces, sequence grinding, generating 
ONE operation. Springs and miscellaneous curved surfaces . .. single or multiple 
small parts for watches, business machines, surfaces. 


electronic applications... metallic and non- 
metallic materials. 





a full line of precision disc 
grinders for high production, 
high quality flat surfacing... 


r - « n . e 
For information precisio disc grinders 
send for Condensed General Catalog BELOIT, WISCONSIN 





progress starts 






































What you see being milled on this big 105 foot long Gray, are transfer machine bases 


of the future...six at a time...automation production machines of Buhr Machine Tool 
Co.,of Ann Arbor, Michigan. It’s logical that this company, engaged in producing cost 
cutting, time saving equipment, should select a cost cutting, time saving Gray todo the job. 

Gray unit head planer type millers dominate the field of modern heavy duty 
milling. This 66" x 66” x 50’ giant can simultaneously deliver 300 H.P. to its four 
cutters. Duplex tables virtually eliminate idle time by permitting work set-up on one 
section, while work is being milled on the other section. Unusually simple control 
encourages maximum operator efficiency. All this, plus mirror smooth surfaces milled 


to precise tolerances maintain the Gray reputation for top quality the world over. 


The G,. A. GRAY Co., Cincinnati 7, Ohio 
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33 GREAT MAKES 


with ONE big feature tn common-= 


Chicago Pneumatic Buckeye 


Milwaukee Pioneer Master Pneumatic Millers Falls 


Porter Cable c Sunbeam Jb Ward's Powr-Kraft 
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Black & Decker ‘ Gibraltar | U. S. Electric Ingersoll Rand 4 Stanley 
CHUCKS * _ 


Thor-Speedway 


Dormeyer Electro Engineering Sears’ Craftsman 


Keller 5 Air Speed 


Cummins 


A PARTNERSHIP IN PROGRESS 


Your industrial supply distributor makes it his business to know your business. He is 
always available and ready to fill your needs quickly, dependably and economically. 
When you need chucks, you can depend upon Jacobs and the Jacobs industrial 


supply distributor who works with you ... your partner in progress through service. 


THE JACOBS MANUFACTURING COMPANY, WEST HARTFORD, CONNECTICUT 








Gets 40% savings In 
coolant costs by change to 


Standards Transparent Coolant 


ARGON Ojil No. 4 


Chicago Saws, Inc., 
realizes other benefits in 
switch to this 

Standard Oil product 















Situation: It all started when a Standard Oil 
lubrication specialist recommended Arcon Oil 
No. 4, Standard’s transparent coolant to Chicago 
Saws for use in their grinding operations. This 
manufacturer of rotary saw blades decided to 
give it a try. They knew the product was the re- 
sult of more than three years’ work in Standard’s 
research laboratory, and that it had been exten- 
sively field tested. 

What happened: Using Arcon Oil No. 4 in 100:1 
concentration, Chicago Saws was able to reduce 
coolant costs 40%. They also found the work 
could be seen more clearly when using this cool- 


nA 








ant. There was less wheel loading. They also 
discovered the coolant didn’t foam and that its 
exceptional ability to carry off heat resulted in 
cooler operation. Faster cuts were obtained with 
finer wheels. Tolerances were easier to hold. Bet- 
ter finishes were obtained. Wheel dressings were 
less frequent. 

What you can do: Get more information about 
Arcon Oil No. 4 transparent coolant. Call the 
Standard Oil lubrication specialist near you in 
any of the 15 Midwest or Rocky Mountain states. 
Or write: Standard Oil Company (indiana), 
910 South Michigan Avenue, Chicago 80, Ill. 


Using ARGON Oil No. 4, Chicago Saws gets 
better finish at savings of 40% over other cool- 
ants tried. Operator is using .004” cut on heat 
treated Rockwell 60 C steel. 













Quick facts about 


Standards Transparent Coolant 


ARGON Oil No. 4 


Clear, transparent fluid 


e All chemical. Does not 
support bacteria growth 


e Unaffected by humidity 
e Nonfoaming 

Fire resistant 
Odorless 


































Standard's Bob Stark and Chicago Saws' vice president 
Paul Bostrom discuss blades and coolants. Bob Stark 
is well qualified to work with manufacturers on the 


f use of metalworking coolants. Bob has a chemistry degree 
j from Illinois College plus three years’ experience 
at Standard. He has completed the Standard Oil Sales 


Engineering School course. 


Grinding Perfection 
is Assured When You 
“Put it on the Blanchard” 


The production speed and 
precision of modern Blanchard 
Surface Grinders are illustrated 
by this interesting job, involving 
20 plates measuring 30’x 35’x 3”. 
Ten of them had openings of 61“"x 4”, 
the other ten had openings of 11”x 20”. Each group of 
plates required stock removal of *s2” from two sides, with flatness of .003”. 
On a Blanchard No. 42-84, each group was finished in 3 hours. 
Whatever your surface grinding requirements may be, 
there’s a Blanchard designed to give you peak 
production and economy. Write today 
for your free copy of “Work Done on the 
Blanchard”, Fifth Edition, and 
“The Art of Blanchard Surface 
Grinding”, Fourth Edition. 





THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS., U.S.A. 
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Don't Tool Up for Tomorrow’s Boom with Yesterday's Lathes 


Take a good look at what we’ve 
done to the Mona-Matic concept 
of production turning. This new 
machine 
(1) Carries a low price tag, be- 
cause of simplified design 
(2) Has fast hydraulic feed and 
traverse movements, mak- 
ing it exceedingly productive 
(3) Is a dependable day after 
day performer, requiring 
only routine maintenance for 
years of trouble-free service 


The Model 20-H is a fully auto- 
matic double carriage turning 


1F IT CAN BE TURNED, 


MACHINERY, May, 1959 


A | The New Model 20-1 
Mona-Matic—A Low First 
Cost Production Lathe 


MONARCH’S 
AL 


LATHES OF 


TOMORROW... 


Model 20-H Mona-Matic is available in 18”. 
30” and 42” center distance. Swing over bed 








is 15"; over front slide and rear slide ways, 8". 
Bed ways are flame hardened and ground. 


machine, with a 60° “‘Air-Gage 
Tracer” controlled front tool slide. 
A variety of automatic cycling ar- 
rangements provides high produc- 
tiveness and versatility. Eight 
spindle speeds are available by 
pick-off gears in each of three 
standard ranges. The tailstock has 
an air actuated spindle and inbuilt, 
heavy duty, anti-friction center. 


Front carriage feed rate is infi- 
nitely variable from 1” to 40” per 
minute; traverse is 200” per min- 
ute. Rear slide feed rate is 4” to 
40” per minute while traverse is at 
90” per minute. 


THERE’S A MONARCH TO DO 


Four different feeds are available 
to the carriage. Either a one or a 
two cut cycle can be furnished. 
Two cut cycle machines are pro- 
vided with a selector switch for 
one or two cut operation. 
Imagine better performance at 
lower cost these days! Why not let 
us set up a demonstration on your 
parts? The Monarch Machine 
Tool Company, Sidney, Ohio. 


narch 


=) TURNING MACHINES 
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IT BETTER AND FASTER 
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JOHNSON'S 
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Cold Stream stops rust C) resists 
rancidity _ reduces causes of 
dermatitis These problems start 
when your coolant gets dirty. Cold 
Stream stays clean week after week— 
even on cast Iron. Cold Stream gives 
longest tool life. Finest finishes. High- 
est speeds and feeds. Best dimensional 
control. Cold Stream gives you every- 
thing you ever expected in a coolant! 


d stream 


Stays clean week after week and gives 


you all the performance you pay for. 
JOHNSON'S 


Dwax 


For information, see your local Johnson industrial distributor. 


“Cold Stream’ and ‘‘Johnson’s” are trademarks of S. C. Johnson & Son, Inc., Racine, Wisconsin 
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idea for volume producers of shafts 


Economists are making startling pre- 
dictions on this year’s increase in pro- 
ductivity. They say it will be twice that 
of recent years — up as high as 10% in 
some manufacturing industries. 
Whether or not these predictions come 
to pass, it’s certain that it won’t happen 
in plants using outdated equipment. 
Shaft work is a problem to many 
firms. New Britain pioneered template- 
controlled contour turning and boring, 
solving the problem for many progres- 
sive companies. Now for the manufac- 
turer with really high volume require- 


For more dara, circle this page number 


ments we present Model 412/25—a four- 
spindle, template-controlled machine 
capable of producing a four-fold in- 
crease in productivity per man hour. 
The basic principle pretty much 
speaks for itself. As in the case of the 
single-spindle contour lathe, inexpensive 
metal templates control the full cycle and 
re-cycle if required. Simple, single-point 
tools replace complex gang tooling. Set- 
up is simple and fast. When tools wear, 
merely replace them. Since all relation- 
ships are maintained by the template, 
tool replacement involves no problem. 


on inquiry card 


When the volume of contour turning 
warrants it, this machine can be the best 
money maker on the production floor. 
Your New Britain representative can 
quickly tell you after looking at your 
prints and learning of your production 
requirements. would 
be glad to mail you descriptive litera- 
ture containing the basic facts and spec- 
ifications. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 


Meanwhile, we 
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two approaches to the depreciation problem 


Until there is relief in the form of a more 
liberal tax depreciation policy, there’s 
only one way to avoid the pinch of a 
shop full of over-age machines you 
can’t afford to replace: Buy machines 
that will stay new. 

If you are a user of New Britain 
chuckers you have seen their basic prin- 
ciples continue to stand as the most ad- 
vanced design available, year in and 
year out. 

What value do you place on lifetime 
machine accuracy? The spindle carrier 
is the heart of a chucking machine. On 


a New Britain the carrier is lifted dur- 
ing index so it can’t wear—then positive- 
ly clamped to the frame during the cut- 
ting cycle for accurate cutting. 

Interested in heavy facing and form- 
ing cuts? The long established New 
Britain swinging forming arm feature 
remains the best answer. 

Want maximum clearance for fast 
and easy tooling, adjustment, and chip 
removal? Only New Britains are built 
with open end construction. 

Today’s New Britain chuckers pro- 
vide the spindle speeds and power to 


take advantage of the most modern cut- 
ting tools. Optional tooling equipment 
includes drill speeders and attachments 
for reversing and non-reversing thread- 
ing, recessing and accelerated reaming. 

A new catalog describes the full New 
Britain line of 4-, 6- and 8-spindle, open- 
end, chucking machines. Fully  illus- 
trated in color, showing actual jobs, it 
may well suggest ideas for doing your 
work. Write for your copy. New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 


























1960 productivity now 


If you have a voice in the purchase of 
machine tools you have probably begun 
to think in terms of what will be on ex- 
hibit at next year’s Machine Tool Show. 

As far as multiple spindle bar work is 
concerned, you can see and buy and 
profit from the “show year” develop- 
ments of New Britains a year ahead of 
time. 

More operations, more pieces per 
hour, at closer tolerances has been the 
demand for years. Now New Britain 
has brought out a complete new line 
of bar machines that gives these words 
a brand new meaning. 

Take the new Model 45 4-spindle 
series. The spindle capacity of 5” puts 
much larger pieces within automatic 
high-speed bar machine production 


range. Cross slides in all positions 
greatly increase the number and variety 
of cuts possible on four spindles. Spindle 
speeds up to 526 RPM provide for the 
use of the latest cutting tools. At the 
other extreme is a new line of 8-spindle 
machines. As you would expect with 
New Britain’s radial independent cross 
slides, you can apply a_ tremendous 
number of tools and attachments to get 
very high production on really complex 
pieces. Or, with a double indexing set- 
up, you can turn out pieces, even pretty 
complex ones, at an all-time high rate 
per hour. 

Six-spindle machines are everybody’s 
work horses and New Britain offers the 
Model 52 in the 1%” range, and the 
Model 62 with 2%” capacity. These ma- 


chines allow you to use a greater num- 
ber and variety of tools on them without 
sacrificing accessibility. They can be 
tooled quickly and you can get at the 
tools for changes or adjustments with 
ease. 

We can only suggest here some of 
the “show year improvements” in a 
greatly expanded line of New Britain 
bar machines. Your New Britain rep- 
resentative will be glad to arrange for 
a demonstration, and secure perform- 
ance data based on your prints. If you 
would like to look over a catalog first, 
we'll be glad to send you complete de- 
scriptive literature. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, Conn. 











3%— More capacity than ever in a New Britain 


Model 82 ® Six Spindles ¢ 
32" Capacity * All New 


Here is a brand new New Britain . . . the 
most modern large capacity bar machine 
available. The Model 82 brings to the 
3%” size range all the versatility and ex- 
clusive New Britain features previously 
available only on smaller models. De- 
signed from the ground up for large 
capacity work, the Model 82 is the only 
6-spindle machine on the market that 
offers a really up-to-date replacement for 
the older, slower methods currently used 
for this size range. 


Each of the six spindles on the Model 
82 has an independent, cam-operated 
cross slide. These cross slides combined 
with the end-working tool slide allow 
practically unlimited tooling combina- 
tions. 

The Model 82, like all New Britain 
Bar Machines, has a special lifting and 
locating mechanism which prevents wear 
on the spindle carrier. Rigid locking of 
the carrier to the massive frame during 
the cutting cycle eliminates vibration. 

The power, massiveness, speed range, 
accuracy, ease of changeover, coolant 
capacity and every other feature de- 


signed into the Model 82 makes this the 
right machine for high-precision, high- 
production, large-capacity bar work. 
Why not investigate the possibilities 
the Model 82 offers in your plant? When 
you get right down to it, it’s the first 
chance you've had in a long time to up- 
date production in an area that needs it 
badly. Complete catalog material is 
available on the whole range of New 
Britain Six Spindle Bar Machines. For 
your copy, write to The New Britain 
Machine Company, New Britain-Gridley 
Machine Division, New Britain, Conn. 











SRE OO silted 


It’s a small but important part of TMW’s elec- 
tronic punched card scheduling and control system. 
And it’s your assurance that sub-contract jobs, re- 
gardless of size or quantity, are delivered on time. 


You get this when you work with one of the world’s 
largest, most modern and completely integrated 
manufacturers, whose 65 years’ experience in pre- 
cision (tolerance to 10ths) manufacturing is avail- 
able to you now on either a short or long term basis. 


Textile Machine facilities include 1200 modern 


assures you 


on-time delivery 


machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, plus a corps of the indus- 
try’s top designers and engineers. 


Combine these facilities with modern electronic 
production scheduling controls and quality control 
techniques . . . and you've got the perfect answer 
to all your sub-contract problems. 


Write today for more detailed information, or for a 
copy of our latest Facilities File Folder. 


TEXTILE MACHINE WORKS 
Contract Division «+ Reading, Pennsy/vania 
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Each of these gyroscopes positively duplicates 
the built-in balancing action of every other 


gyroscope. 
ime 


ako 


@ And balance built-in is an important 
) ~ advantage you get with the toolroom 
. cup wheels shown above, and with 
all CINCINNATI @D)° GRINDING WHEELS. They 
are manufactured by a remarkable process that 
gives Positive Duplication, time after time 
after time. 


With every step of manufacturing 
rigidly controlled, this unique 
process produces wheels of unsur- 
passed uniformity. One important result: bal- 
anced action for a safer job . . . a better job. 


When you reorder a CINCINNATI WHEEL, 
it will act and grind exactly like the original, 
helping you maintain production, saving time 
and money. Whatever shape, grade and size 
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you specify...centertype, centerless, 
internal, surface, toolroom or snag- 
ging wheel... you get Positive 
Duplication — every time! 


e Our factory representatives are 
3 / trained specialists, experienced in 

grinding job set-ups and operations. 
For their help on those extra-tough grinding 





problems, call your CINCINNATI (0) GRINDING 


WHEEL distributor, or contact Cincinnati Mill- 
ing Products Division, Cincinnati 9, Ohio. 


ate 
(PI) POSITIVE DUPLICATION 
ae 


GHWeL 


GRINDING WHEELS 
A PRODUCTION PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 





° 
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"AB" Pipe Bracket Production 





— 2.9125 +908 


t.o10 
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Cast iron “AB” Valve Pipe Brackets showing 
15 machining operations performed on the 
Burgmaster 8 Spindle Turret Drill. Produc- 
tion was increased 200% over former 
turret lathe operation, 





Close-up showing large multiple carbide 

One man conveniently runs the automatic hydraulic Burgmaster and tipped boring tools and special 180° 

also drills and taps 3 holes on the small radial drill nearby. Produc- indexing fixture. Valve parts are now 

tion in increased 100%. machined in .1760 hours instead of .3562 
hours—increasing production 100%. 


“0” Manual 2BF Flange Mounted 2BH Automatic 3BH Automatic 2BR Ram Type 2BHT-3BHT Automatic 


Power index Power Index Power Index Hydraulic Hydraulic Radial Drill 


Tape Controlled 
Ya"" Capacity %” Capacity %” Capacity %" Capacity 14” Capacity %” Capacity 


¥%” and 142” Capacity 





a 


Increased 100% with... 
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Good tooling that takes advantage of the powerful Burg- 
master 3 BH 8-Spindle Automatic Hydraulic Turret Drilling 
Boring and Tapping machines is increasing production on 
“AB” Valve Pipe Brackets 100% at Canadian Westinghouse 
Co., Air Brake Division, Hamilton, Ontario. 15 precision 
operations are automatically performed in 10.5 minutes in- 
cluding core drilling 2-15/16, forming 2.8125”, tapping 
234”-16, reaming 2.781, and under cutting. Formerly these 
parts were machined on a turret lathe in 21.4 minutes. The 
parts are held in a 180° indexing fixture and 5 of the Burg- 
master spindles are used for the first sequence of operations. 
During this time the operator drills and taps two 34-16 
threads, and one “4-18 pipe thread on a small radial drill. 
Burgmasters are pace setters, automatically doing the work 
and the thinking,—requiring only loading, unloading, and 
starting by pressing a button. 

Burgmasters are field proven machine tools that produce 
efficiently because of the automatic hydraulic machine func- 
tions. The turret is power indexed, permitting skip indexing 
and selecting the desired spindle. 20 speeds may be supplied 
ranging from 20 to 1700 rpm, which are pre-selected and 
automatically shifted for each spindle. Feeds are infinitely 
variable and pre-selected for each spindle. Adjustable micro- 
depth stops and adjustable control for rapid traverse to and 
from the work are provided for each spindle to save valuable 
machine time and speed machining cycles. As a result all 
operations are performed at the most efficient rate commen- 
surate with fine finish, accuracy, speed and longest tool life. 


HOW THE JOB IS RUN... 





Operation (first end) Diameters Speed Feed 
Core Drill, Form Radius 25a 
2%, 2% 
2% 115.011 
C’Bore, Trepan 
Form Seat 24 115 010 
Finish Ream 2.781 375 .015 
Tap 236-16 
thread 120 062 
Form Taper, Under Cut 2% 230 .015 


Machine Indexes to +6 Spindle and stops in up Position 

Note: Operator Drills and Taps two %-16 threads and one % pipe thread 
on a radial drill during this portion of the automatic Burgmaster Cycle 
Fixture is now indexed 180°—Press Button to start machine 





Operations Diameter Speed Feed 

Rough Ream, 

Form Radius 12%, 375 .020 

Under Cut 2%” 230 «.015 

Finish Ream 1.371 375 .020 
Machine Indexes to +1 Spindle and stops—ready for 


reloading 


BURG TOOL 


MANUFACTURING COMPANY, INC. 


15001 South Figueroa Street, Gardena, California 
FAculty 1-3510 DAvis 9-4158 


Maximum Flexibility is assured -—because all 
machine functions are adjustable, the machine can be set 
up with different tools and fixtures in approximately one to 
one and a half hours to produce other parts—automatically. 

Burgmasters may be supplied as complete production 
units, including fixtures and tools ready to go into production. 
Manufacturers are finding they may be tooled to replace 
many different types of machines to effect substantial sav- 
ings, increase production, and cut costs. Why not ask a 
Burgmaster field engineer to make recommendations on your 
work? There is no obligation. 


Job Facts ...... 


Company: Canadian Westinghouse Co., Air Brake Division 
Machine: Burgmaster 3 BH Automatic Hydraulic Turret Drill 
Part: “AB” Valve Pipe Bracket 

Material: Cast Iron 

Fixture: Special 180° Hand Indexing 

Tools: Special Carbide—Multiple Cutting 

Former Method: Turret Lathe 

Former Time: .3562 hours 

Present Time: .1760 hours 

Production Increase: 100% 


Other Advantages: Operator drills and taps 3 holes on a radial drill during 
Burgmaster Automatic Machining—-Less Floor Space—Burgmaster can be 
readily tooled for other work when desired—no obsolescence. 


rh » ye 
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Write for bulletin describing Burg- 
master 6 and 8 spindle Automatic 
Hydraulic Turret Drills in detail. 
Twenty-minute 16mm sound film 
showing Burgmaster turret drills in 
operation, including the new auto- 
matic positioning table, available 
from any office. 


AMASTER 


eo rematig 


-O., 








BURGMASTER DIRECT SALES OFFICES: 





Ridgewood, N.J. Detroit 37, Mich. 
86 North Maple Ave. 13730 W. Eight Mile Rd. 
y Glibert 4-3002 Lincoln 8-4333 
Chicago 25, Ill. San Francisco, Calif. 
5329 Lincoln Ave. 1341 Old County Rd. 
LOng Beach 1-1178 op Ss 
Cleveland 7, Ohio ' 
14706 Detroit Ave. Plus dealer | 
ACademy 6-7030 representatives in other 


industrial centers. 





HIS is no mere slogan; it is a state- 
ment of fact. Since its introduction 
twelve years ago, the Ceco-Drop, in in- 
stallation after installation, has proved its 
greater productive capacity and its econ- 


omy over any other gravity drop hammer. 


These are not unsupported claims. They 
are backed up by testimonials from 
users: like “increased production over 
board drop between 10-20%"’; ‘‘die life 
on the Ceco-Drop is nearly double’’; “‘the 
first two Ceco-Drops have saved approx. 
$3000 each in maintenance and boards 
in first year’’; ‘“‘after approx. 1200 pro- 
duction hours, one Ceco-Drop had total 
of less than 10 hours maintenance”’; “‘I 
would give a good deal if | had al! of our 
board hammers out of the shop and 
nothing but Ceco-Drops’’; and hundreds 
of others. 


To convince yourself, you should read 
Chambersburg’s 28-page bulletin on 
Forge Shop Modernization. 


Send for your copy today. 





CECO-DROP 


and its place in forge 


shop modernization 


2G ENGINEERING 


=| 


CHAMBERSBURG ENGINEERING COMPANY .. . . « « « « CHAMBERSBURG, PENNSYLVANIA 


CHAMBERSBURG e The Hammer Builders 
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XLO EX-CELL-O FOR a 
PRECISION Wily 


STYLE 22 QUILL-TYPE 
HYDRAULIC POWER UNIT * 


STYLE 28-A~ HY- 
DRAULIC POWER 
UNIT 





STYLE 20 HYDRAULIC 
POWER UNIT 





57-74 


Specify Ex-Cell-O standard power units 
and cut your machine tool lead time 


Today’s demand for increased productivity, lower per- Ex-Cell-O Self-Contained Power Units offer your short- 
unit cost, even on relatively short runs, is being met or-medium-run production requirements—get in touch 
economically by automatic, single-purpose, high-pro- with your local Ex-Cell-O Representative. Or, if you 
duction machines—consisting essentially of a plain prefer, write direct to -Ex-Cell-O, Detroit. 

base and one or more Ex-Cell-O Quill-Type Hydraulic  *styie 22—8-inch Stroke; Style 22-L— 12-inch Stroke 

Power Units. Their flexibility allows them to be used 

over and over again, spreading their initial cost over 

many productive years. 

These standard, self-contained Ex-Cell-O Hydraulic 

Power Units are now being used for: drilling, counter- 

boring, spot facing, reaming, as well as prime movers 

for milling equipment. With multiple spindle head CORPORATION 

attached to quill flange, multiple operations may also OSTEO TT SS, ee 

be performed. MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING AND BORING SPINDLES « 


For the full st th ‘: d CUTTING TOOLS « TORQUE ACTUATORS * RAILROAD PINS AND BUSHINGS « DRILL JIG 
or the full story on e cost-saving advantages — gusnings + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 





A large missile component being tracer- 
machined at a major West Coast missile 
plant on a Space-Master with 60” swing 
and 21’ centers. 


This Sidney Space-Master is contouring 
steel rolls up to 50” diameter to close 
tolerances. 














4 Close-up of the Sidney Fluid Tracer with 
periscope mirrors which permit watching 


=, the tracer while machining large work. 
SM 











SS 





for high precision 
on large parts 








Introducing 
the 





S/DNEYV 


SPACE 
MASTER 





With swings up to 72 inches and center 
distances up to 51 feet, the Sidney 
SPACE-MASTER® is the answer for those 
manufacturers looking for precision on 
large MISSILE AND ROCKET PARTS. 


Available with or without the Sidney 
Fluid Tracer, the Space-Master is full 
of precision-insuring and time-saving 
features. Here are some of them: 


Lapped herringbone gear headstock 

60 thread and feed changes 

Powerful rapid traverse 

Double-walled apron 

Massively bridged bed 

Large support areas throughout for 
carriage, slide, tailstock, etc. 

Heat-treated lathe rack 


Graduated dial to measure tailstock 
spindle travel 


Honed tailstock bore 
Anti-friction bearings 


Periscope mirrors for Tracer when 
machining large parts 


If you want to speed output, hold your 
tolerances down (to + .001) and cut 
your cost, it will pay you to look into the 
Sidney Space-Master. Ask for Bulletin 
#$-600. 


SIDNEY MACHINE TOOL CO. 


SIDNEY, OHIO 
Wholly owned subsidiary of Buhr Machine Tool Co. 
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BERTHIEZ has supplied 
over 100 large Single and 
Double Upright Planers 
CUTTING BOTH WAYS, 

fete] ii, fem -\, jomere}|, fe 
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BERTHIE 


HEAD OFFICE, 5, RUE MONTALIVET, PARIS (FRANCE) 











Tealidde DIE IN SERVICE 8 YEARS 
DRAWS 9,000,000 CASTER PARTS! 


COMPANY, Bridgeport, Connecticut, leading producer of 

casters, chair controls, automobile and specialty hardware, was exper- 
iencing difficulty drawing an eccentric shaped chair caster part from commercial 
quality hot rolled drawing steel. 

Scrap rate was high—production per die low. The high-speed steel die being used 
(costing $350.00) had to be reground and polished every 30,000 pieces, and replaced 
several times a year. 

A Grade C-85 Talide die (costing $1100.00) was installed in 1950 and to date has 
produced over 9,000,000 caster parts. During this 8-year production run, the Talide die 
has required no servicing and is still in operation. 

Bassick Company engineers report that the quality of their product has been im- 
proved. Surface marks and scratches, caused by scoring and galling of the steel dies 
previously used, have been completely eliminated. 


A Talide die engineer can help you cut costs and 
increase production on draw presses, punch presses, pill 
presses, cold headers, swagers and draw benches. 


METAL CARBIDES CORPORATION 
6001 Southern Boulevard Youngstown 12, Ohio 


Send for 76-Page Catalog 56-G 





TALI DE 


° 
SOUNG STown 12, 0%" 


HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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WIRE DIES gE: 
Hundreds of 
miles of steel 
and non-ferrous 
wire—.004 to 
-750—drawn 
through 
TALIDE dies. 


SWAGING DIES 


Leading fountain 
pen manufacturer 
cold swages 33 
times more stain- 
less steel parts 
with TALIDE dies. 


HEADING AND EXTRUSION DIES 


Cold heading %4” C-1008 rivets, 
TALIDE dies produced 11,200,000 
pieces, other carbide dies only 
3,500,000. 


CURLING ROLLERS 


TALIDE curling rolls last 
65 times longer than steel & 
rolls on beverage can § 
forming operation. 


ns 


BLANKING AND FORMING DIES 


70 times more paper discs blanked 
out with TALIDE—over hard alloy 
die, 


SHEET METAL DIES 


137,000 hi- 
alloy steel 
pressure 
vessels 
drawn with 
TALIDE 
against only 
7,900 with 
steel dies 
previously 


POWDERED 

METALLURGY 

DIES 
Compacting 
highly abra- 
sive chemical 
powders, 
TALIDE pill 
dies last 4 
months; steel 
dies wore out 
in 6 hours. 


= S! 
= | 
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SHORT TOOL LIFE due to chip weld, cratering 
and burning, in many cases, has been traced 
directly to lube oil dilution of cutting oil effec- 


tiveness. Cleartex can end this problem forever. 





Diluted cutting oil 
shortens tool life drastically 


Lubricating oil is probably leaking into the cutting oil 
sumps of your automatic screw machines as you read 
this. Current research proves that this is happening 
in 70% of all the automatics in use today! And where 
it happens, it shortens tool life by as much as 50% 
even 70%. On top of this, the cost of extra regrinds, 
lost production during tool changes, and excessive scrap 
production is putting a premium on screw machine 
operation in too many shops. 


Look for these symptoms. One sure sign of dilution is 
the need for frequent refilling of the lube oil sump. 
If you are using an ordinary lube oil, this dilution will 
create two additional—and more costly—symptoms: 
excessive scrap production and frequent regrinds. Now 
you can eliminate these forever with the 


TEXACO CLEARTEX CURE 

The exceptional chemical stability and load-carrying 
ability of Texaco’s Cleartex series make them equally 
suitable for use as cutting oils, lubricants or hydraulic 
fluids. All you have to do is use them for both cutting 
and lubrication. With Cleartex in all your sumps, you’ll 
find cutting oil dilution will stop and screw machine 
production cost will drop substantially. 


LUBRICATION IS A MAJOR 


Write today for your copy of Texaco’s helpful new 
booklet “Cleartex in Automatic Screw Machines” ...and 
contact your local Texaco Lubrication Engineer for an 
authoritative survey of your automatics. 
Just call the nearest of the more than 
2,000 Texaco Distributing Plants, or 
write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. Dept. 
MA-21. 








FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION. DOWNTIME, MAINTENANCE) 
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ALL FOUR of these Automatic Tracing Cycles are 
available with a SINGLE Jones & Lamson Turret Lathe 


How’s this for machine flexibility in one chucking? (1) You get 
all of the accuracy and tooling combinations offered by the 
standard J & L Turret Lathe. (2) You have more than 180° 
of tool travel control in each of four different automatic 
tracing cycles (you don’t have to have all four, incidentally). 
(3) You do both rough and finish tracing (with rough and 
finish tools) in the same set-up. (4) You multiple-tool your 
tracing operations through 180° of tool control. (5) You have 
complete control for diameter with the conventional graduated 
hand wheel on either mechanical or tracing operations. 

(6) The original full swing of the Turret Lathe is retained 

with this tracer. (7) A single lever disconnects the tracer 

for standard turret lathe operation. 


























at’ 
Paral n 










































































the man who needs 
a new machine tool 


Such flexibility enables you to perform an amazing amount 
is already paying for it 


and variety of work with this new Two-Dimensional Tracer on 
J & L Saddle Type Turret Lathes. 


It all adds up to: MAXIMUM WORK COMPLETED IN 
ONE CHUCKING; REDUCED HANDLING TIME; 
INCREASED ACCURACY. Write for further information. 


NI JONES & LAMSON Machine Company * Dept. 710, 512 Clinton St., Springfield, Vt. 


Turret Lathes + Automatic Lathes + Tape Controlled Machines Thread & Form Grinders + Optical Comparators + Thread Tools 
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THE PLA-CHEK WAY 


See How PLA-CHEK 
Cuts Inspections from 
Minutes to Seconds 


Notice the wrist light photos above. Just a turn of the 
Micrometer thimble and PLA-CHEK is set. Far fewer 
motions, far less time .. . and guaranteed accuracy to 
-00005” throughout this PLA-CHEK’S entire range. 
No gage blocks or reference surfaces to touch—body 
heat can’t affect it. Setting time 10 seconds .. . in- 
spections in 1/5 the time of older methods. That speed 
and accuracy is being proved daily in thousands of 
installations throughout industry. 

There are many other time-saving and money-saving 
features of PLA-CHEK Gages. Let us tell you about 
them. Write for complete, detailed literature. 


COMPLETE RANGE OF SIZES 


PLA-CHEK Gages are available in a full range of sizes to 
meet every inspection or surface plate layout requirement. 
Models are: The easily portable 6" and 12” sizes and the 18" 
size (shown above) are guaranteed accurate to .00005” 
throughout their entire range, and the 24", the 36” and the 
48" sizes are guaranteed accurate to .0001" in any 24" length 
or .0002” over their entire range. 
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PRECISION RISERS 
Built with the same precision as the 
gages themselves, PLA-CHEK Gage 
Risers may be used to extend the useful- 
ness of every PLA-CHEK Gage from the 
smallest to the largest size. Available in 


6” height for 6”, 12”, 18” PLA-CHEKS 
.. 12” height for 24”, 36”, 48” models. 


li 


MICROMETER THIMBLE 
is graduated to .0001” and provides 
dimensions between 1” steps on measur- 
ing bar. Measuring bar of the 18” model 
(as illustrated) and larger models, can 
be adjusted to enable the user to take 
readings up or down relative center 
line or other reference line o work, 


GAGE COMPANY 


P.O. BOX 3806 
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DETROIT 5, 


MICHIGAN 
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To get more 
from your 
spray washer 
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ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


% 
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New Oakite 198 sprays off soils fast... 
protects in-process parts from rust 


Users tell us that nothing equals Oakite 198 for 
cleaning parts in-process. Here’s why they think so: 
© It clears off heaviest soils at temperatures up to 


180°F, and light soils at room temperature. 


® Metal chips wash away under its action. 


© When dry it leaves a protective film that prevents 

the rusting of machined or ground parts prior to 

assembly—yet it doesn’t affect accurate gauging. 
Now largely used in automotive plants, Oakite 198 
is proving its economy as well as its unique effective- 
ness in providing fast, smut-free cleaning plus rust 
protection. It works in single or multistage machines, 
at economical concentrations. 

Oakite 198 is just one of a complete line of Oakite 
materials for machine cleaning. There are non- 
foaming solvent agents for heaviest duty cleaning, 
alkaline cleaners for removing moderate to light soils. 
When you ask Oakite you can be sure of getting a 
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cleaning compound designed to give you best possible 
results, designed to reduce your “per unit” cost. You 
can be sure, too, of getting prompt, intelligent in- 
plant service from your local Oakite man. 

Send for Bulletin. Oakite Products, 
Rector Street, New York 6, N. Y. 


Inc., 26 


it PAYS to ask Oakite 


OAKITE 


1909-1959 
‘years’ leadership in industrial cleaning 
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This part was redesig 
basic machine still pro 


Buhr 





NAL: This 10-hp 6-station dial-index ma- 
° chine was the latest thing several years ago. It 
0 use U | e made power steering gear housings on a 33- 
second cycle. 
t hine tool 


onvertibility, year by year, has iinin sian: et et 


° ° ° featur machine was producing torque converte 
become an increasingly vital feature on a 23-second cycle. Plate blanks we 
PL li sitlilae aaelalelaal: Lilet Today there one end of the machine and, after autc 


: adapters came out the other end. 
is an even broader use than ever 


before of standardized ‘building 
block’ principles in Buhr machine 
components and fixtures while close 
tolerances on such parts insure 


maximum ease of convertibility. 


Today you can count on an even 
greater part of the original 
investment in an Economatic to 


stretch out amortization periods. 





igned twice. The same 
roduces it. 


1- FIRST CONVERSION: Two years later, the 
It machine was converted to a 4-station 15-hp 
3- dial, making somewhat different power steering 


gear housings on a 30-second cycle. 


xamples show how @0HfF convertibility 
ect your future machine investments 














SECOND CONVERSION: Now, it is again a 6- 
station machine but with 40-hp main motor. 
Cycle time is still 30 seconds. The stepping up of 
power from 10 to 15 and then to 40 hp to keep 
pace with material changes illustrates the extra 
capacity built into Buhr machines. Conversion has 
simply kept it modern. Most of the original in- 
vestment is still at work. 


then brand new Buhr transfer 
werter housing adapter plates 
<s were automatically fed into 
automatic operations, finished 


oi PRIOR TO 1958 


in Economatic 





he on the same basic 





FIR When the “2-dimensional” adapters were 
Cention the machine was not retired. It was converted to 
making three-dimensional torque converter housings. Far from 
declining in efficiency, output of the Economatic was stepped up. 
Cycle time was cut to 14 seconds although the number of oper- 
ations was increased to 94. 
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MACHINE TOOL COMPANY 
specializes in the design 
and construction of 

practical versatile mulfti- 
operation machine tools. 


Basic features stressed in 
all Buhr machine tools 
include: 


QUALITY_rugged design and manufacturing 
accuracy are combined to provide 
long trouble-free operation. 


CONVERTIBILITY Buhr uses standardized “building- 
block” parts wherever possible in 
its machines, fixtures, etc. 

All such parts are held to 
interchangeability tolerances. 


PRODUCTIVITY dependability is designed and 
built into Buhr machines to 
insure maximum productivity per 
man-hour consistent with 
production requirements. 





LOW DOWN TIME — every effort is made to minimize 
downtime by careful attention to 
future maintenance 
requirements, etc. 


VERSATILITY Buhr machines have a well-earned 
reputation in industry for their 
versatility. Many can produce 
a variety of parts with a minimum 
changeover time. 





Buhr welcomes the opportunity 


the symbol of 
f di in U hini : eo ee 
comes Gite aaa or Qua li t) in 
drop us a line. . . 
multiple operation 
high and low 
production 
equipment 


ANN ARBOR, MICHIGAN {wo 


examples 


- 
x 





4 These tough steel steering knuckles must 


be machined carefully to prevent distor- = 
tion. Two at a time come off a 16-station (: 
transfer after 26 operations. / * 
Transfer Machine #C-4572 we 
7 different road machinery parts are } | 
produced on one automatic machine. Set- > , ‘W & Nes 
tings for different parts are pre-selected 1 t | 
with a dial switch. 
Shuttle-type Machine #C-4552 ROAD MACH’Y PARTS 





Cast manifolds (both LH and RH) are 
: produced at a rate of one every 21 
‘ A seconds on a 20-station machine. ~ 
- {a park ; 
oT ti, Transfer Machine #C-4524 ~ 


My 
Fa = J ’ 3 %, 
ve F ed Connecting-rod caps are made from steel ff 
a. eee forgings in 12 operations on an 8-station % 


P aie : dial-index machine. Four caps are finished 
om | in an 18-second cycle and they can be 
used without preselection. 


MANIFOLDS Dial Index Machine #C-4965 CONNECTING-ROD CAPS 





Typical jobs on 
various S&F4#FrF Economatics 


Any random selection is naturally incomplete. If you don’t see a 
part that looks like yours, send us a part print and we will be 
happy to tell you what Buhr Economatics are doing to cut costs 
on your type of part. 





ESOL IFHEE iincine TOOL COMPANY 


ANN ARBOR, MICHIGAN 
Ask for more information by machine number 


q*? operations are performed on either 
aluminum or cast iron housings at 21 sta- 
tions. Time cycle is 21 seconds per part. 


Transfer Machine #C-4098 


From 19 to 28 operations per part are 
performed on 32 different valve body P 
styles on the same machine with only 
simple tool changes. 


Trunnion Machine #C-5021 





ALUMINUM OR CAST IRON VALVE BODIES 





y On this part, a short Buhr Economatic trans- 
fer machine has eliminated an annual re- 
tooling cost averaging $40,000 per year. 





-_ Short Transfer Machine #C-5188 
= 
. 4 All spark plug holes are combination| 








drilled and reamed on a simple 2-fixture 
4-station machine with a 12-spindle head. 


Single-station Machine #C-4941 


7 
ow 


AXLE HOUSING CYLINDER HEADS 


BE SURE! 





when you require special air or 
hydraulic-operated equipment for 
PRESSING e STAKING e FORCING 
CASTING e FORMING e SIZING 

For more than forty years Logan’s special services department 
has engineered and built special equipment to industry's 


exacting requirements. Logan engineers are always available 


MEMBER: Natl. Mach. Tool Builders’ 
to help you with your special applications. 


Assn.: Natl. Fluid Power Assn. 
for further details ask for bulletin 7-A 
LOGANSPORT MACHINE CO., INC. 


810 CENTER AVINUE, LOGANSPORT, INDIANA 
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250% Production Increase with this setup 


Gets full automation on small job-lot production runs 
using hydraulic drive on Gisholt Ram Type Turret Lathe 


Floor-to-floor time on the job shown here—a threaded 
collar 314” long with 1'%«” diam.—was cut from 8.1 
minutes (with hand operation) to just 3.25 minutes. All 
operations and machine functions are automatically 
controlled with the Lynn Hydraulic Drive Unit on a 
Gisholt Ram Type Turret Lathe. 

Here’s how the finished workpiece is completely ma- 
chined from bar stock in one fast, automatic operation: 
The stock is fed pneumatically against a turret stop, 
chucked, start-drilled, then finish-bored with a large 
drill. The hydraulic drive backs the drill out automat- 
ically to clear the chips, then rapid traverses back to 
where it left off before dropping into feed to resume 


GISHOLT 
a7 SINCE 


Madison 10, Wisconsin, U.S.A. 


eo OR 
ACHIN 


oe fa “Se 


drilling. Spindle speed automatically decreases as tools 
on the front cross slide form the O.D., drops into lower 
speed as O.D. is threaded, and into another low speed 
as radii are formed on the finished part and on the end 
of the bar stock. A tool on the rear cross slide cuts off 
the finished part and the job is done in record time. 


With its massive design, reserve power and extra 
spindle speeds, the new Gisholt MASTERLINE Ram 
Type Turret Lathe is particularly adaptable to com- 
plete automatic operation with Lynn Hydraulic Drive. 
Contact your Gisholt Representative. He has the com- 
plete facts—and his wide experience may point the way 
to more profitable operation for you. 


WRITE GISHOLT TODAY for all- 
new, 18-page illustrated Bul- 
se oo & letin 1174-B covering features, 
| oe 8 : accessories, tools and floor 
E og bs plans on new Gisholt 

MASTERLINE Ram _ Type 
Turret Lathes. 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY REBUILT MACHINES WITH NEW MACHINE GUARANTEE 
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Test The DIMENSIONAIR 
Against Any Other Air Gage! 


You will find 


the DIMENSIONAIR 


Set this gage quicker than you 
can set your watch. Once set, 


of it stays set! It can’t drift. 


No need to keep a 
stockpile of dials. 
This 7'2" accurately 
calibrated, all- 
useable scale will 
answer every nor- 
mal gaging need. 
Operator cannot 
change magnifica- 
tion or monkey 
with your gaging 
tolerances. 


Longer approach range. Greater plug 
clearance. Easier exploration. Longest 
useful life. Self-cleaning jets. 

NOTE: No centralizing error. 
Accurate setting is guaranteed 

with one master, 





EASY-TO-CLIP 


measures ... 


e More Accurately 
e More Dependably 


@ Faster (Greater Plug Clearance) 


e With Less Maintenance Cost 
and with Less Dependence on 
Skilled Help ... than any 
other air gage you can buy 


This is not just a claim... it’s a statement we're 
ready to back up. We offer you the chance to 
try the Dimensionair on a “no strings-attached” 
trial basis in your own shop. But, if possible, 
try it in direct competition with any other lead- 
ing air gage so there will be no doubt in your 
mind about the best gage to use. 


MAIL THIS 





Ps 


COUPON 


Ak FEDERAL 7, 43 


FOR RECOMMENDATIONS IN MODERN GAGES 
Diol Indicoting, Air, Electric, or Electronic—for Inspecting, Meosuring, Sorting, or Automation Gaging ? 


y 
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“Buffalo” No. 3A R-P-Mster 
f with 2” Capacity and Torque- 
bale 


9 controlied Feed! 
a 
Welcome news for metalworking men! The new “Buffalo” 
ae FALE ' . . Por s 
Ooms al nn No. 3A R-P-Mster brings you a rated capacity of 2” in 
FD onsfau NY mild steel. 


Equally important is the exclusive “Buffalo” Torque-con- 
trolled Power Feed. With it you can safely use maximum 
speed and feed for the size hole being drilled. No need to 
worry about damage to drill or machine gearing. Danger of 
overloading the machine is positively eliminated by the 
torque control on the feed shaft. 


Moderate price makes the new “Buffalo” No. 3A R-P-Mster 
your best variable speed drilling machine buy. All the other 
famous R-P-Mster features are retained — “1001” speeds, 
easily and quickly changed — extreme accuracy, smooth- 
ness, quietness and ease of drilling — rugged construction 
for long life with a minimum of maintenance. Available 
in | to 6 spindle models. 


Only when you operate it yourself will you really appreci- 
ate these advantages of the “Buffalo” No. 3A R-P-Mster. 
Discover today how it can cut your drilling costs, increase 
production. Phone your “Buffalo” machine tool dealer for 
a demonstration, or write direct for Bulletin 3257-C. 


Above; Multiple Spindle Pedestal Model 
Left: Pedestal Model 


BUFFALO FORGE COMPANY 


440 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING . PUNCHING . SHEARING BENDING 


For more data, circle this page number on inquiry card 


MACHINERY, May, 1959 





Single Cycle Method 


Unitool Method 


Cut gears with four different methods 


If you expect your gear needs to change 
over the years you'll appreciate the ex- 
ceptional versatility of the Gleason No. 
108 Hypoid Generator. With this one 
machine you can cut both gears and 
pinions by four different methods: 


Single Cycle® Method. Using this meth- 
od you can cut: nongenerated gears four 
to five times faster than previously pos- 
sible on machines of this type. Cradle 
and work head are locked in position. 
The last rotation of the Single Cycle 
Cutter finishes both sides of a tooth 
space. You cut the mating pinions on the 
same machine using the conventional 
single-roll Generating Method. 

Cyclex® Method. For certain applica- 
tions you can use the extremely fast 
Cyclex Method on the No. 108 Genera- 
tor. You cut nongenerated gears in one 
completing operation from the solid 


blank. 
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on one machine 


Generated Gears and Pinions. You can 
produce both gears and pinions on this 
machine with the Generating Method. 
Here, a relative rolling motion takes 
place between gear or pinion and the 
rotating cutter. 

Unitool* Method. If you want to cut 
small quantities of spiral bevel, Zerol® 
bevel, or hypoid gears with a minimum 
of tooling, you can use the Unitool 
Method. You cut both gears and pinions 
with a single cutter. This method is par- 
ticularly useful for experimental gears 


for prototype work. 

The No. 108 Generator cuts gears up 
to 814” diameter at a 10:1 ratio and to 
a maximum of 4 DP. You can get the 
same versatility in cutting larger gears 
with the No. 118 Hypoid Generator 
which handles gears up to 18” diameter, 
10:1 ratio, to a maximum of 2 DP. A 
third model, the No. 28 Hypoid Gen- 
erator, cuts gears up to 33” diameter at 
10:1 ratio, 1% DP. 

Send for free bulletins on all three 
machines. 


*Trademark 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 








INGENIOUS 


NEW . . » UNIVERSAL ReR DEBURRING TOOL 


with spring loaded retractable blade 


eliminates chatter 


gives precision-cut edge or 


chamfer at high speed 


4 
+4 


The cutting action of Model 955 Universal R&R 
chatterless Deburring Tool (on the left) is effected by 
spring tension against the blade. On Model 956, 
right, the spring tension is against the body. This is 

djustable to regulate the depth of cut. The blade is 
free-floating to allow self-alignment and uniform 
stock removal. 





R&R Deburring Tool used in electric drill as a 
portable unit for heavy plate or other objects too 
heavy to handle. Blades of the R&R Deburring 
Tool are repl ble at | cost from stock. 
They are made of high speed steel, precision 
hardened and ground to close tolerances for 
interchangeability. 





The new Universal R&R Tool makes a handy 
horizontal deburrer when used with a portable drill 
held in a vise. With proper adjustment, the R&R 
Deburring Tool is CHATTERLESS. A new design 
allows the bearing angle of the tool body and the 
blade to be in continuous contact with the work 
piece at all times. 


Used in any standard drill press at the high operat- 
ing speeds r ded by the makers of high 
speed steels, the R&R Deburring Tool performs 
most efficiently. High operating speeds mean more 
production, lower costs. Each tool is made in a full 
range of sizes to 12” diameter. 





UNIVERSAL ENGINEERING COMPANY 


wd 
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FRANKENMUTH 2, 
MICHIGAN 
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4 CONTROL VALVE 


SPOOL 
SPRING 


J THREADED 
~ SPOOL ACTUATOR 


“@— RAM GUIDE 


SPIRAL CAM 


ADJUSTABLE 
STROKE LIMIT 
COLLAR 


The compact, new HPM C-Press 
Servo Feedback Control fits neatly 
in the throat of the press—out of 
the way—no adjustments or link- 
ages in the tooling area. 


SERVO-FEEDBACK... NEW DEMAND-RESPONSE 
CONTROL FOR MANUAL C-PRESS OPERATIONS 


INSTANT RESPONSE to the demand of 
the hand lever is featured in new Servo 
Controlled H-P-M C-Presses. The 
new system offers many advantages. 
Ram speed is directly proportionate 
to rate of lever control movement 
through a direct metering valve. The 
application of force on work is in direct 
response to movement of the control 
lever. The position of the ram is accu- 
rately controlled by the lever until the 
work is contacted. The pressure control 
then takes over and further lever move- 
ment increases pressure on the work. 
Releasing the lever will immediately 
decrease the pressure and then return 
the press ram to its adjustable up posi- 
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tion. The downward travel of the press 
ram may be limited by means of the 
adjustable lower stop-collar. 


This direct relationship between de- 
mand and response is accomplished by 
a unique, compact, spiral cam princi- 
ple that meters oil to the cylinder in di- 
rect response to the action of the hand 
lever. For straightening operations it 
permits the operator to apply force on 
work to gauge readings — accurately 
and effectively. For compacting it per- 
mits rapid approach, slow pressing or 


bumping, repeat strokes if needed. For 

lab or experimental work where applied 

force must be carefully analyzed, the 

HPM C-Press offers many advantages. 
Many production jobs may be im- 

proved through the use of this unique 

and versatile manual press line. Avail- 

able in 5, 10 and 15 ton 

models. Get the com- 

plete details by asking 

for Bulletin H58CPM. 

Plan for more profits by 

planning with H-P-Ms. 


THE HYDRAULIC PRESS MFG. COMPANY 
A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 
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you can balance 
a coin 
on the tool holder 

during rough cutting... 
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Wareron al speed ny hed 


B Pa hed M 
Rigid Co ee insu 
with carbide tools. ay 3 
* Maximum utilization of horsepow 
Rugged headstock 
Heavy duty tail stock 
S-way and 4-way bed design 
Fast, efficient chip collecting 


Write for details today. 


wien american waldrich mfg. corp. 


SIEGEN 
1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 





Model KE Single Column Vertical Turret Lathes with 40’, 50” 
and 65’’ turning diameters for high-speed carbide machining. 


Hydraulic pre-selection of speeds set by handwheel 
and read on illuminated dial. 16 spindle speeds— 
ratio 1:50—up to 310 rpm for carbide machining on 
Model KE 100. Table runs on tapered roller bearings. 


Fingertip control for direction of feed and rapid 
traverse with spring-loaded mono-levers for normal 
direction plus angular compound feeds. Mono-levers 
move in same direction as desired feed or traverse 
movement, simplify correct setting by operator. 
Specially designed electro-magnetic dise clutches 
disengage feed instantly with no over-riding or coasting. 


Counterbalanced cross rail and side head. 

Single lever unlocks, raises or lowers, and locks cross 
rail simultaneously by electro-mechanical controls. 
No bolts or nuts to loosen or tighten by hand. 


Slip ring motor provides smooth “load sensitive” 
acceleration and braking. Variable speed as well as 
constant cutting speed available. Motor mounted on 
left side of machine with separate control enclosure. 
Fingertip control assured by pendant mounting of all 
necessary control functions. Electrics supplied from 
all U. S. manufacturers. 


Copying attachment with electric tracer for use on 
cross rail or side head. 





See why tool engineers call these heavy producers, [R--————————nnnnnnnnnnnnnnnnnnOnE 


&8 M 8] ST M OD tH N M AC oo) | | | 3 Model KZ Double Column Vertical Boring Mills with 65’, 80’, 
98’ and 118’’ turning diameters. 
OF THEIR TYPE”’ 


All operating features of KE Series Vertical Turret 
Lathes are combined in 


SCHIESS KZ DOUBLE COLUMN 
VERTICAL BORING MILLS, PLUS— 


Heads equipped with steel octagon rams can be 
swiveled—have automatic feed in vertical, horizontal 
and angular direction and are independent of one 
another as to amounts and direction of feed. Table, feed 
and rapid traverse controls are all contained in the 
pendant station. Standard model KZ Double Column 
Vertical Boring Mills are available with 65’’, 80’, 98” 
and 118” turning diameters. 





Get to know these products of Europe’s largest builder 
of heavy machine tools. Parts and service are as close 
as Pittsburgh. An American Schiess engineer will be 
ready to help you size up these heavy producers for 
your heavy production needs. Write for catalogs and 
complete specifications on these and other Schiess 
equipment. 








AMERICAN $s C H Es Ss co rr OR AT t oe 
1232 Penn Avenue, Pittsburgh 22, Pa. 








Gears... 

Cutting Oils... 

and How to 
Save Money 





The more gears your equipment can hob before tool 
change, the lower your cost of operation. Sinclair 
Ordnance Cutting Oils have earned the reputation 
for increasing tool life because of their high heat 
dissipation characteristic. Furthermore, a special E.P. 
agent assures the highest quality finish... more 
money saved through fewer rejects. Switch to 
Ordnance, now. Next time management asks how 


you've cut costs, tell them you've changed to Sinclair— 
and show them the results. 


Call your Sinclair Representative . 
for further information or write for free . 
literature to Sinclair Refining Company, ° 
Technical Service Division, 600 Fifth Avenue, Ps 
New York 20, N. Y. There is no obligation. ° 
* — Ordnance butting Oils 
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It’s so easy to 
punch hole patterns 
fast with BTR 


A punch made from BTR tool steel is the key element in 
this punching mechanism. It speeds the accurate reproduction 
of hole patterns, by remote control from a template, in 
sheets of steel, brass, aluminum, or plastie. 

The BTR punch has proved both reliable and economical. 
This is the report from Wales-Strippit Ine., Akron, N. Y., a 
unit of Houdaille Industries, producers of the equipment. 
The Bethlehem tool steel is supplied by Leed Steel Co., 
Buffalo, one of our local tool steel distributors. 

BTR is Bethlehem’s general-purpose manganese-chro- 
mium-tungsten grade of oil-hardening tool steel. It’s safe 
hardening, easy to machine. Combining abrasion-resistance 
and toughness, it’s ideal for a wide range of tool and die uses. 

Put BTR to work in your shop. A trial order can be 
delivered quickly by your Bethlehem tool steel distributor 


who carries BTR in stock in a wide size range. 


New Free-Machining Tool Steel 


Bethlehem Air-4 is an air-hardening tool steel which can save 
you time and money in seores of applications. It is a free- 
machining grade, and hardens at about 1550F. It combines 
excellent wear-resistanee with a high degree of toughness. 


Ask your distributor for full data on Bethlehem Air-4, 


BETH EHEN 


STEEL 








BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


& 


Decarburized surfaces are the cause 


of premature tool failures 


The great majority of toolmakers know that deear- 
burized metal must be removed completely from the 
working surfaces of tools. It is not so widely known 
that it is often best to remove this skin from other 
portions of the tool. 

This precaution is especially necessary on tools which 
are subject to repeated impacts. For example, a 
pneumatie chisel which has a forged shank often 
breaks because of a fatigue failure. As a rule there 
is a stress concentration in the shank, due to the change 
in section. When this tool surface is also decarburized, 
rapid failure in service can oceur. 

The outer layers of a decarburized tool haven’t the 
strength of the effectively hardened tool steel base. 
Therefore only one procedure can be considered safe. 


It is to grind off the “deearb” on all tool surfaces. 


= 




















Acme-Gridley, 1%” RB 8 producing 690 nozzle 
bodies per hour 


Close-up of tooling zone showing 5th, 6th and 7th positions. 


ACMI ELIMINATES 
SECONDARY OPERATIONS... 


for Eagle Manufacturing Company 


Direct Cost Reduced 48%* 
Production Time Reduced 64% 


2. Form two rear diameters—ream 3. Stop spindle retation— 
large hole—face end—support mill flat—support 








As a part of a continuing contribution to all phases of cost 
reduction, National Acme engineers initiated the develop- 
ment work necessary to effect important savings for this 
65 year old Wellsburg, W. Virginia company. 


The aluminum nozzle body of their hydraulic pump 
oilers formerly had been produced on a six spindle auto- 
matic and two other machines performing secondary oper- 
ations. Visionary machine tool engineering made possible 
the application of spindle stopping and positioning on an 
eight-spindle Acme-Gridley to complete the entire piece 
in the primary set-up . . . and increase net production. 


Advanced design and development such as this, to- 
gether with wide open tooling zones, independently oper- 
ated tool slides and the extreme accuracy and flexibility 
of direct camming . . . makes possible the solution of ‘‘un- 
usual” jobs an “every day”’ occurrence at National Acme. 

Write or ask one of our representatives for the complete 


story on the industry’s most modern approach to your 
cost reduction problem. 


The National 


si Acme Company 
S 179 E. 131st Street 
Cleveland 8, Ohio 


Pioneer in Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 
Circumferential 
Automation 


























NATIONAL ACME'S 
ONE OF RESPONSIBILITY 
INCLUDES ALL PHASES 

OF COST REDUCTION 


Check YOURS...Then Check National Acme 


Direct Costs: these include direct dollar 
savings as realized by the Eagle Manu- 
facturing Company ... an “every day” 
job for Acme-Gridleys. 


Indirect Costs: effecting important sav- 
ings in maintenance, downtime, scrap 
reduction, tool costs, etc. 


Product Redesign: teaming with your 
design group to take full advantage of 
Acme-Gridleys' cost reducing capabilities. 


Direct Material Costs: our engineers 
provide important savings in this area by 
constantly matching machines and tools to 
modern metallurgical problems. 


Make-or-Buy Reviews: in many cases 
our Contract Division can assume your 
production headaches and relieve you of 
immediate capital investment. 


Spot Modernization: pioneering in 
modern tooling methods, and the flexi- 
bility of Acme-Gridleys can provide 
many “on-the-spot” savings. 


15 Operations 
in 5.5 Seconds 








JONES & LAMSON 


MACHINE TOOLS 


fial-maat- tame dale Mal-1-1e.- 3 


F Weal-s' maat-Cotalial-mielel Mm t-; 


already paying for it 


Loe 


Close Tolerance Tool Room Work 


A customer writes: “The versatility of 
Jones & Lamson Thread Grinders is 
scarcely tested in the conventional produc- 
tion of hobs, taps, gages and threaded 
parts. In our toolroom, using the thread 
grinder as a basis for ‘Rube Goldberg’ 
development, we have produced precision 
racks, small form-profiled milling cutters, 
oil grooves and grinding wheel crushers. 

“While serving the purpose as a neces- 
sary piece of equipment, this machine 


on an Automatic machine with Universal Application 


also provides a means by which many 
additional production problems can be 
explored and tested. Applying the thread 
grinder to toolroom problems is putting 
the best foot forward for quickly pro- 
ducing accurate and dependable shop 
accessories.” 
ok ~ + 

Write for catalog 600. Jones & Lamson 
Machine Company, 512 Clinton Street, 
Springfield, Vermont. 


Turret Lathes ¢ Fay Automatic Lathes ¢ Milling & Centering Machines ¢ Thread & FormGrinders ¢ Optical Comparators ¢ Thread Tools 
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Hard Gear Tooth Honing has completed the 


transition from an _ engineering 


research 


project to its present operational status in 


less time than any other major development 


in the field of modern gear practice. Why? 


Because Hard Gear Honing satisfies a long 


recognized need more economically than any 


other known process. 


RED G 
HARD G 





R HONING 


Has Won 


Wide Acceptance 





USERS 


e The aircraft industry 

e The automotive industry 

e Computing machine manufacturers 
e Motorcycle industry 

e Tractor industry 

e Gear manufacturers 

e Electric motor (gear head) industry 
e Machine tool builders 


GEARS BEING HONED 


e Transmission gears 
e Timing gears 

e Change gears 

e Computor gears 

e Main drive gears 
e Motorcycle gears 


NATIONAL BROACH & MACHINE CO. 
5600 ST. 
WORLD'S LARGI 
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PURPOSE OF HONING 


To remove nicks and burrs 
To improve surface finish 
To improve noisy gears 
To salvage rejects 


To quickly detect errors in prior machining 


To correct minor heat treat distortions 


For complete details on 
Hard Gear Honing, 
write for Bulletin H-57-2. 





f SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 








— os 


~~ 


8269 


JEAN « DETROIT 13, MICHIGAN 


ST PRODUCER OF 


GEAR SHAVING EQUIPMENT 
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MULTIPRESS 


automates 
ASSEMBLY 
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MULTIPRESS assembles and inspects complex 4-part components 
...at a rate of 2700-per-hour 


With this Denison hydraulic Multipress and feeding devices, production 
assembly of complex units has been increased and costs reduced considerably. 


Completely automatic, the particular operation shown assembles and ' ’ S&S 8 
inspects the four-part assemblies at a rate of 45-per-minute...2700-per- . 
hour. Any defective assemblies are automatically rejected. The operator 
has only to supervise the equipment and load component hoppers. of spring tension 


unit for sash 
The automatic operation shown is typical of how multi-component balances, used on 


assembly operations can be simplified with Denison hydraulic Multipress peners-P eee 


4-part assembly 


windows to re- 
and simple tooling. The Denison field man near you can help analyze place conven- 


your work and demonstrate how you can duplicate these savings in your tional sash cord 
: ia ; , and weight. 

plant. Write for the Denison catalog describing the full line of Multipress 

units for your work. 


Denison, Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. DEN ISON 
1152 Dublin Road + Columbus 16, Ohio . 
dnOll ica 
Denison Stocking Branch Offices: LOS ANGELES + CHICAGO 
DETROIT +» ATLANTA * HOUSTON + NEWARK « CLEVELAND HYDRAULIC PRESSES * PUMPS « MOTORS + CONTROLS 
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-of Nearly a Mile . 
or Plate. Glass... 


controls by 


4‘ ALLEN-BRADLEY 





j 
BEBE ET SE 





A series of control panels such as this is used in the Pittsburgh 
Plate Glass cutting room. Above are shown the Allen-Bradley 
engineers after completing the factory testing of the final panel. 


of course! 


The New Pittsburgh Plate Glass Plant at Cumber- 
land, Maryland, heralds a new era in the art of plate 
glass making. Night and day, a continuous ribbon 
of glass is fed to a nearly mile-long process line. Then 
a complex control system directs the automatic cut- 
ting, sorting, and conveying of the glass to six areas, 
according to a continuously varying program. 


Special control panels which integrate portions of 
this equipment into a unified, smoothly operating 
system were designed, developed, and engineered by 
Allen-Bradley. You can benefit by this extensive 
control experience . . . it is a “‘plus’’ value when you 
specify Allen-Bradley quality motor control. 

Allen-Bradley Co., 1316 S. Second St. 


Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





\ 
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In the cutting room at Pittsburgh 

P] ate Glass Plate Glass (below), Allen-Bradley 
controls prove the reliability of their 
2 “simple design.”’ All A-B solenoid 

mm ade by the mile starters, contactors, and relays have 
. only ONE moving part... assuring 

millions of trouble free operations. 


with reliable There are no bearings or jumpers to 


cause trouble. Contact maintenance 

is also eliminated—A-B double 
A L L EB N - B R A D L B Y break, silver alloy contacts remain 
in perfect operating condition until 
completely worn away. Insist on 


Allen-Bradley quality motor controls 
. .. you cannot do better! 








Among the A-B components included in this group of control panels are contactors, 
control relays, pneumatic timers, and electronic timers. In addition, there is a series 
of oiltight push button units and oiltight limit switches used in the cutting room. 


Some of the standard components which are used in this plant 


Contactor— Bulletin Solenoid Starter Control Relay— Limit Switch—Bul- Pneumatic Timer 
702, Size 3 shown. Bulletin 709, Size 2 Bulletin 700. Uni- letin 802T. Oiltight Bulletin 849 for on- 
Made up to Size 8, shown. Made inratings versal type relay with roller lever type delay or off-delay. 
rated 1350 amps, to 450 hp, 220v; both N.O. and N.C. shown. Also with mcny Range from 1/20 to 
220-550 v. 900 hp, 440-550 v. contacts shown. other operators. 180 sec + 10%. 


ALLEN-BRADLEYE a 


° World's longest push button panel? 

Q u a l 1 t y M oO t 8) r .> '@) n t _ @) l Six such control stations, each with this array 
of Allen-Bradley push buttons plus pilot 

lights, are used to select and operate cutters. 











Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 5-59-MR 





the objective in cost savings at 


BLAW-KNOX COMPANY 


by—WF. Cordes Snyder, fr PRESIDENT 


“The pressures to improve cost performance 
in all phases of a company’s operations have 
been growing steadily over the years, and 
there is every indication that they will con- 
tinue to mount. This is particularly true with 
respect to productivity at the manufacturing 
level, where a wise policy of replacement, 
additions, and modernization provides a 
sound basis for cost savings. 


“At Blaw-Knox Company we keep this 
objective constantly in view, as set forth in 
the following company policy: 


“It shall be the policy of the Company to 
continually examine its machine tools, equip- 
ment, and other facilities with a view to achiev- 
ing the maximum return on investment by 
improving production, operating costs, prod- 


May, 1959 


uct quality, and safety, and by maintaining its 
capital equipment at a high level of efficiency. 

“The responsibility for close scrutiny of 
capital equipment is given to division manag- 
ers who annually submit their requests for 
appropriations necessary to effectively carry 
out this policy. 

‘Naturally, the MAPI formula provides an 
excellent guide which management uses in 
making its decisions regarding capital re- 
placement, additions, or nrodernization.” 


* 

heep gathering melal-working 
production ideas... te well 
informed when you 
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Mill Odd Shapes 


...wWwith Barber-Colman Form-Relieved Cutters 
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We don’t expect you to have a 
job exactly like this... 


... but the manner in which cutter 
design was established may il- 
lustrate important benefits gained 
by submitting part prints to the 
Barber-Colman Tooling Service. 


Whether you have irregular forms 
or a combination of straight 
surfaces to machine, a comprehen- 
sive engineering analysis will help 
you determine the one best cutter 
for increasing accuracy and com- 
bining operations economically. 


Electronic computer 
aids cutter design 


This cutter requires a 10° helix 
and a 10° positive radial rake to 
produce the accuracy and smooth 
finish on the part. The helical 
flutes and radial rake make it 
necessary to calculate the cutter 
tooth form which will produce the 
desired part form. All plot points, 
formerly obtained manually, were 
determined rapidly and accurately 
on a Bendix computer. Only the 
points where a change in form 
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occurs were obtained manually. 
Over 60 other points were deter- 
mined quickly by the computer. 


An electronic computer has the 
following advantages for you: 

1. Accurate cutters —A direct 
solution is possible through the 
application of mathematical for- 
mulas which eliminate trial-and- 
error solutions. The great number 
of plot points which can be de- 
termined quickly and accurately 
assures exact duplication of com- 
plex shapes. 

2. Economical design — You get 
the highest possible number of en- 
gineering man-hours devoted to 
actual development of the cutter 
because fewer hours are required 
to work out details. 

3. Faster service — Speed of com- 
putation permits us to check a 
number of designs and still meet 
reasonable delivery schedules. 

4. Flexibility to change — All 
variables other than form, such as 
helix angle, side clearance, number 
of teeth, cam, diameter, rake, etc., 
can be changed at any stage of 
engineering without rigidity at 





our end. There’s no incentive to 
“save” a design should a different 
helix angle or diameter be desired. 


Design of this cutter included a 
cutting clearance problem. If the 
part were set square with the 
cutter, a two-piece cutter with 
axial relief in both directions 
would be required. However, by 
tipping the part at 15°, a one- 
piece cutter can be used. 


Let us analyze your 
milling operations 


The Barber-Colman Tooling Serv- 
ice is the most complete milling 
cutter facility available under one 
roof. Your part drawing can be 
evaluated in terms of every cutter 
style, for which we have complete 
manufacturing facilities: (1) 
standard or special cutters, or a 
combination of these in a gang; 
(2) high-speed steel or carbide- 
tipped; (3) eccentric-relieved or 
profile-type; and (4) ground or 
unground form. 


There is a lot of wisdom in re- 
checking operations periodically in 
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in One Operation 





terms of new tooling and methods. 
This is not a difficult or costly 
thing to do. Yet it may reveal 
golden opportunities to tighten up 
tolerances, improve surface finish, 
or reduce manufacturing costs. 
It may be on a time-consuming 
planer job, a series of flat-surface 
milling operations, complex form 
milling, or even new pieceparts. 


How about putting the Barber- 
Colman Tooling Service to the 
test? It will cost nothing to sub- 
mit part prints or discuss your 
jobs personally with a Tooling 
Specialist. We’re ready any time 
you are. Call your nearest Barber- 
Colman field office or the factory 
— TR 7-5741. 


Barber-Coiman Company 


BARBER 


COLMAN 


Hit ® 
52 Loomis Street, Rockford, Illinois 
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HIGH:POWERED 
PRECISION 


GRINDING 
METHODS 





Tracer-controlled grinder combines heavy cuts, close 
tolerances on super-hard ceramic nose cones 


Looking for an accurate method of 
duplicating complex workpieces with a 
minimum of engineering, fixturing, or 
setup costs? This tracer-controlled sur- 
face grinder developed by Mattison in 
co-operation with a leading missile man- 
ufacturer may be the answer. 

Missile engineers wanted a grinder 
that could remove up to .400 in. of super- 
hard skin from ceramic nose cones and 
still maintain critical wall thickness. The 
grinding wheel had to take a series of 
curvilinear cuts around an elliptically 
shaped cone. Wheel path had to be lon- 
gitudinal to eliminate ‘‘banding” and 
minimize friction when the missile was 
in flight. The manufacturer wanted a 
machine that could be converted easily 
from missile requirements to conven- 
tional work. 

Mattison started with a standard 30 x 
30 x 72 in. horizontal-spindle grinder. 
On rugged jobs that put a premium on 
rigidity, this machine is made to order— 


its rigid double-column supports, heavy 
wheel housing, and solid, one-piece bed 
virtually eliminate all deflection and vi- 
bration, even under hogging cuts. 

To this was added a direct, hydraulic, 
transfer-type tracer for smooth, stepless 
positioning of the grinding head. 

In operation, table feed moves the 
tracer longitudinally over a precision- 
ground, hand-lapped master cone, trans- 
mitting the form to the grinding head. A 
diamond wheel ‘‘mirrors”’ tracer motions, 
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New method of duplicating 
extremely accurate forms 


takes successive cuts (up to .070 in. per 
pass) until cone is completed. 

Although it is used here with a round 
master, the tracer works equally well on 
flat templates. For transverse cuts, the 
tracer wheel (or stylus) can be swung 
90° and fed across the template using 
head cross-feed. 

If your jobs require duplicating ex- 
tremely accurate forms, why not inves- 
tigate tracer-controlled grinding? 


eeeee seer e eee eee eee eee eee 


See Quick-Tilt surface grinding 


On the new Quick-Tilt vertical-spindle 
surface grinder we are producing perfect 
cross-hatch finishes on large uninter- 
rupted surfaces. We can show you pro- 
duction savings and accuracy improve- 
ments on test jobs or your own piece- 
parts. For all arrangements see your 
dealer or call: 


MATTISON MACHINE WORKS 
Rockford, Illinois + Phone WO 2-5521 


HIGH-POWERED 
PRECISION 
p~ SURFACE GRINDERS 


MATTISON 


MACHINE WORKS 
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W. F. & JOHN BARNES 


HANDLES 17 MACHINING OPERATIONS, 
SAVES FLOOR SPACE 


Here is another cost-cutting example of a special machine 

engineered by W. F. and John Barnes that provides both 

an efficient machining method and the means to save valu- 

able floor space. A total of 17 operations on the cast alumi- 

num transmission housing, illustrated at right, are per- 

formed at a gross production rate of 118 pieces per hour. 

Operator handles both loading and unloading while parts 

are processed at the three machining stations. A 48” 

diameter hydraulic table indexes the work from one silat 
station to another. Compactness of the machine’s design transmission 
conserves floor space, yet ample room is provided for ' housing 
easy accessibility to working heads. 





Builders of Better Machines 
Since 1872 


ASK FOR AN ANALYSIS OF YOUR MACHINING METHODS — For assistance 
with machining problems ask a Barnes Engineer to work with you. Ask 
for a copy of “Coordinated Machine Engineering’ — tells how Barnes 6- 
point machine building service saves time, eliminates divided responsibility. 


W. F. & JOHN BARNES COMPANY 


402 SOUTH WATER STREET ROCKFORD, ILLINOIS 


Multiple Spindle Drilling © Boring © Tapping Machines © Automatic Progress Thru Transfer-Type Machines 


Machinery, May, 1959 





FOR PRODUCTION MACHINE TOOLS IT'S ROCKFORD, ILLINOIS, U.S.A. 








SUNDSTRAND 
» “ENGINEERED PRODUCTION’ NEWS 


Automatic Lathe Precision Bores and Faces 
at Twice the Former Rate 


Special tooling on this Sundstrand 
automatic lathe boosted production 
of pump housings to double that 
formerly produced on conventional 
precision boring equipment. The 
lathe is set up to bore and cross face 
the pump housing with the tool on 
the front slide and, with an addi- 
tional tool on an overhead slide, 
face the open end all in one auto- 
matic cycle. Precision setting of the 
tools and slide makes possible the 
extremely close boring limits and 
flatness in relation to the bore. Six 
different sizes of pump housings are 
handled on this one machine with 
production runs averaging approxi- 
mately 200 pieces. 

When tolerances are close and 
production runs of moderate length, 
that’s a situation made to order for 
Sundstrand “Engineered Produc- 
tion.”” The processing, machine 
design, and tooling skills put to 
work to find not only a “better than 
before’ but a “‘best’’ solution, are 
your guarantee of success. Solutions 


AUTOMATIC LATHES 


SUNDSTRAND 


like this one, that eliminate the 
need for a second operation ma- 
chine, keep the capital investment 
at a minimum, too. Because 


RIGIDMILS SPECIAL MACHINES 
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Sundstrand builds a complete range 
of automatic and tracer turning 
equipment, including complete lines 
incorporating automatic handling, 
you are sure to get the best equip- 
ment for your job. Semi-standard 
machines using a high percentage 
of standard components hold down 
engineering and over all machine 
costs. 

Additional information on Sund- 
strand solutions to every type of 
turning problem is contained in 
bulletin titled “Engineered Turning 
Production.” Write today for your 


copy. 


DRILLING MACHINES GRINDERS 
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single machine for 
such varied end 
products as business 
machines, governors, 
ordinance equip- 
ment, etc. Sundstrand 
Contour Mill has 
one vertical cutter 
spindle and one cam 
follower spindle 
mounted together 
on a pivoting arm. 
Ratio between cam 


roller arm and cutter arm is 2 to 1, 
reducing any possible cam error 4 
on the finished part. Cutter spindle 
is driven by “vee” belt from a 4 hp 




















The Sundstrand C-5 Rigidmil 
equipped for tracer milling lost 
no time in effecting major savings 
when put on the job machining 
tool steel. Here are the savings on 
two typical jobs with lower setup 
time providing an extra benefit. 

Job No. 1 — Part 12 in. wide, 
36 in. long requiring up to 134 in. 
of stock removal. Total cutting 
time of 4 hours compared to 12 






BROACHING TOOLS 





Cam Contour Mill Handles a Wide 


Range of Work Almost any part up to 5-in. 
diameter and requiring contour milling can be 
machined automatically on this standard cam con- 
trolled Sundstrand machine. Parts with either in- 
ternal or external contours are produced on this 


Tracer Equipped Rigidmil 
Cuts Job Times Up to 75% 


BROACHING MACHINES PRESSES 


variable speed drive producing in- 
finitely adjustable speeds from 400 
to 2500 rpm. Up to 24 different ma- 
chine cycles are possible on one 



























Two Surfaces 70 Degrees Apart Broached 


in One Stroke A two position fixture plus a specially 
designed surface broach enable this Sundstrand broaching 
machine to maintain high production of steering knuckle 
supports. The two pads being broached are 70° apart so the 
two broaches are mounted in a vertical line with a gap of 12” 
between them. The parts are clamped automatically, move 
forward into broaching position on the receding worktable, 
and tilt forward 70° automatically 
after the first broach has passed so 
that second surface can be finished. 
This job illustrates the benefits that 
can be derived from using Sund- 
strand as the single responsible 
source to provide the broaching 
tools, fixturing, and machine. 











standard machine with all cycle 
changes made by pushbutton 
control. 





hours by the previous 
method results in a 
saving of over 67%. 

















Job No. 2 — Part 4 
in. wide, 24 in. long, 
up to 1 in. of stock to 
be removed, 30° incline, 12 in. 
long. Total cutting time reduced 
to 24 hours from 9 hours former- 
ly, a saving of 75%. 











Want more milling facts? 
Write today for your 
copy of bulletin 603. 
“Engineered Milling 
Production” 





SUNDSTRAND 


MACHINE TOOL CO. 


2530 Eleventh St. * Rockford, Ill., U.S.A. 
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ag NING OPERATIONS 


OTHER GREENLEE 
ATTACHMENTS AVAILABLE 
Six-Spindle 


Automatic Bar Machine Eccentric Boring 
: Eccentric Drilling 
Eccentric Forming 
Eccentric Turning 
Mounts on Main Tool Slide Comping 
Gear-Fed Reaming 
The Greenlee milling attachment eliminates second operation milling Relieved Type Facing 
on many jobs. Two millers, normally mounted in 3rd and 4th posi- Thread Rolling 
tions, can profitably mill squares or double slot end of work piece at bar Broaching 
automatic speeds. The cutter head rotates at the same RPM as the work Trepanning 
piece. Cutter speed is independent of spindle speeds. The Greenlee Hollow Milling 


sd ; Burrin 
milling attachment is only one of many versatile standard and special g 


GREENLEE STANDARD AND 
SPECIAL MACHINE TOOLS 


Multiple-Spindle Drilling and 

Tapping Machines 

Transfer-Type Processing Machines 
first step on Six and Four-Spindle Automatic 


the way to more profitable production with Greenlee Bar Machines 
Automatic Bar Machines. 


attachments that expand your job range... 
increase your profits. Find out how Greenlee 
attachments can help you. Get the details from 


your Greenlee Distributor. 
Write for your copy of Catalog A-405 


Hydro-Borer Precision Boring Machines 
Die Casting Machines 


GREENLEE 1754 MASON AVE. 


BROS. & CO. ROCKFORD, ILL. 


Machinery, May, 1959 





CENTER OF MACHINE-TOOL EXCELLENCE ROCKFORD, ILLINOIS, U.S.A. 











Automatic cycling plus the oppor- 
tunity to greatly reduce approach 
time in many cases makes the Multi- 
cycle version of the Barber-Colman 
No. 16-16 Hobbing Machine a high- 
production machine, and yet it is 
extremely versatile. 


Reduce approach time 


The new Multicycle machine offers 
three different automatic cycles (see 
sketch). Any of these can be selected 
simply by turning a switch. With 
the plunge-approach cycle for cut- 
ting helical gears and worms (or 
when using large, multiple-thread 
hobs), you can greatly reduce long 
approach time. With the push of a 
button, cam vertical feed and con- 
ventional horizontal feed cycle auto- 
matically. The hob starts cutting at 
full depth faster. Clamping and un- 


How to increase productivity with... 


Multicycle Hobbing 


















































clamping of the workslide is auto- 
matic. The operator just loads and 
unloads the work. 


Automatic machines can 
be versatile, too! 


To cut worm gears, turn the selector 
switch to “plunge,” disengage the 
feed change gears, turn the dial con- 
trol to proper cam speed, set the 
vertical stops, and push the start 
button. The workslide lowers rapidly 
to the cutting position. The work 
feeds slowly to full depth as it is 
being hobbed, and then dwells for 
the desired number of revolutions. 
When the hob stops, the workslide 
returns to starting position. 


Is there a Multicycle 
machine for you? 


You bet there is. These same features 
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Any one of these automatic cycles 
can be selected simply by turning a 
switch on the control panel. 


RAPID TRAVERSE 









RAPID 
TRAVERSE 


RAPID 
TRAVERSE + 








FEED 
SQUARE CYCLE — automatic version 
of the conventional hobbing cycle. 


RAPID 


TRAVERSE 
RAPID 


TRAVERSE PLUNGE 


FEED 


PLUNGE CYCLE — automatic vertical 
feed for cutting worm gears. 


RAPID TRAVERSE 





RAPID 


TRAVERSE 
RAPID 


TRAVERSE PLUNGE 


APPROACH 
FEED 


PLUNGE-APPROACH CYCLE — com- 
bination of “plunge” and “square.” 


are available in the No. 6-10 ma- 
chine. Additional equipment, suchas 
differential gearing, accessory verti- 
cal feed cams, and even full auto- 
mation, will adapt this precision 
hobbing machine to almost any job. 
Send us prints of your gears. We'll 
give you a complete report on the 
time saved by a Multicycle machine. 
Call your nearest Barber-Colman 
field office or the factory, WO 8-6833. 


Barber-Coiman Company 


BARBER 


COLMAN 


i ;) 





52 Loomis Street, Rockford, Illinois 
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BARNESDRIL 


COOLANT CLEANING 
UNITS 


maintenance, 


Col Sf gl labor 


costs 


INCREASE PRODUCTION! 


Coolant fed into a Barnesdril magnetic 
coolant separator continuously circu- 
lates around the drum of powerful 
permanent Alnico magnets. Swarf, chips, 
and other ferrous particles are removed. 
Coolant is cleaned by the separator, thus 
preventing machine downtime and im- 
proving finishes. 


“Our surface grinder (above) required 
6 hours of cleaning and 5 gallons of 
coolant per week. With the BarnesdriL 

a user reports: magnetic separator installed, there has 
been no downtime in 4 months and 
coolant used has dropped to 1 gallon 
per week. We cut our grinding costs 
$65.50 per week. Paid for the installa- 
tion in less than 2 months.” 


These savings are typical. Call your 
Barnesdril Factory Representative today 
or write for Catalog 300. 


*Barnesdril Magnetic Separator =4 in- 
stalled on a Blanchard No. 18 Surface 
Grinder. 


BARNES DRILL CO. 


820 CHESTNUT STREET @ ROCKFORD, ILLINOIS 
DETROIT OFFICE: 13121 Puritan Avenue 
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Now...automation comes to shaping! 


Full Automatic Cycling 


For Conveyor-Line Operation 





4 TOOLS MACHINE LEADING AND TRAILING EDGES SIMULTANEOUSLY 


—> WORK | work ¥j F work” ‘aworK = — > 


Positi Too 
CONVEYOR a Pneumatic Dou need Pneumatic 


Index to 5 
LINE _ ae aS Gauge Stop > a 4 
amp 


Sur/aces 





CONVEYOR 


—-_) Eject cine 


and 
Unclamp 








On New Rockford Hy-Draulic Shaper 


Believed to be the first automatic shaper built, this standard 24” shaper 
with special tool head and cross-rail has been adapted to conveyor-line 
operation by arranging completely automatic cycling, including loading 
and unloading. 


With this new method, many types of flat plates may be machined accu- 
rately and efficiently at high production rates, saving costly cutting tools 
and extra fixturing expense. 


Four standard high speed steel tool bits with identical grinds are used to 
finish one vertical and one angular surface of each of 2 pieces simul- 
taneously, as shown in diagramatic sketch of the automatic cycle. The 
machine features pneumatic index, hydraulic positioning and clamping, 
and positive mechanical feed. Operation is continuous until machine is 
stopped by operator, or automatic safety devices reject the cycle sequence. 


This type of automatic machining has many variations, using Rockford 
Hy-Draulic Shapers. If you have high output requirements for work which 


lends itself to this type of machining, send us blueprints for estimates and 
recommendations. 


ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET ° ROCKFORD, ILLINOIS 


HYDRAULIC 
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or forty years . . . through fourteen editions . . . 
Feit over a million copies sold, MACHINERY’S 
ANDBOOK has been the indispensable refer- 
ence book for designers and builders of mechanical 
products. Now the 15th Edition, with over 400 
pages revised and brought up to date, gives you the 
atest and most authoritative information on pres- 
ent-day designing, manufacturing and metalwork- 
ing practices. 
Practical Information for Every Shop Man 


A modern handbook is a necessity for every man 
who holds or hopes to hold a responsible job in the 
mechanical industries. Shop men, as well as en- 
gineers and designers, find MACHINERY’S HAND- 
BOOK invaluable. It contains the kind of informa- 
tion that is needed wherever machines, tools, and 
mechanical devices are designed or constructed. 


MACHINERY’S HANDBOOK contains 1911 pages 
of mathematical and mechanical tables, rules, for- 
mulas and general data (see complete table of con- 
tents on page 3). Its “math” and other tables never 
subject to change are accurate to the last decimal 
int, because Handbook users all over the world 
ave been checking them for 40 years. 


ORDER YOUR COPY TODAY! 


The 
ACKNOWLEDGED 
AUTHORITY 
of the 
METALWORKING 
INDUSTRIES 


How Far Back Are You in the Handbook Parade? 


Does your present Handbook give you today’s an- 
swers? The 12th Edition of MACHINERY’S 
HANDBOOK was published in 1943—only 12 years 
ago—but . . . 474 pages were revised and 96 pages 
were added to provide new material for the 13th 
Edition in 1946. Then . . . 290 pages were revised 
to provide new material for the 14th Edition in 
1949. And now . . . 432 pages have been revised 
to make the New 15th Edition better than ever and 
ready to help you tackle the problems of today. 


MACHINERY’S HANDBOOK meets this need 
whether you are a designer, a machinist, a mechan- 
ical engineer, a student, a production executive, an 
apprentice, or an inspector. 


Write for your copy of MACHINERY’S HAND- 
BOOK today. If you send payment with your order, 
we pay postage and handling charges. Your money 
will be refunded if you decide not to keep the 
Handbook. Or, if you wish, we will send it to you 
under our Five-Day Free Examination Plan; you 
pay only after you have seen and used the Hand- 

ook, and discovered how much it can help you in 
your work, 


$9.00 


THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N. Y. 


In Canada or overseas, $10.00 





tar Sper 70 lt3 Canbopiton... 
- - . states Mr. Creighton Blanchard, toolroom superintendent 
at New Hampshire Ball Bearings, Inc., Peterborough, New Hampshire 


SURFACE 
GRINDER 


Here’s what Mr. Blanchard has to say about the 
new Type D machine: 


“We have three grinders in our toolroom— 
a Thompson and two competing machines. 
In our general toolroom grinding, espe- 
cially on carbide and hard metals, we find 
ihe Thompson Type D so superior that we 
have recently purchased another Thompson 
just like it. All our precision work goes on 
the Thompson.” 


Compare these features ~ 


Steel roller anti-friction slides eliminate ball creep © 5 inch table movement per turn of handwheel im- 
and increase rigidity. proves quality of finish and speeds up operations. 


® No backlash, anti-friction ball nuts and screws on 


cross feed prevent wheel from creeping away from 
work in shoulder grinding. 


14” standard vertical capacity under 7” wheel at no 
extra cost with no loss in vertical capacity when using 


wet attachment. : : ? 
® Swing-out stop for table dog contact permits quick 


Solid support through entire length of bearing quill movement to wheel dresser. 
assures extra fine finish. © immediate delivery available. 


Send for descriptive literature on the new Thompson Type D Grinder. 


THE THOMPSON GRINDER CO. 
SPRINGFIELD, OHIO T0119 Vet 3 
“Keep OV. in mind for that daily grind” GRINDERS 
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The hot ingot peeling performed with the special Innocenti milling machine 
eliminates all the inconveniences connected with the old manual and 
mechanical systems. The hot milling of the scale by means of a controlled peeling 
operation affords a technically perfect result which is also economically 
advantageous. The complete cooling of the ingot between stripping and 


conditioning ts eliminated together with the cracking danger and the annealing necessary 





* to bring the ingot to rolling temperature. After the stripping, the ingot goes to the milling 


ty i. 


va Pe By rn TH, iy position where is peeled on one ete. A manipulator turns over the ingot until afl! 
oe sides one after the other have been peeled. The ingot returns to roller table and thereafter goes 
to the soaking pits and the roughing mill. The machine is operated automatically, 
hydraulic controls and safety devices allow a safe and practical use. All types of carbon, alloy and 
stainless steel can be conditioned without changes in working time. This represents a noticeable improvement as compared 


with the old systems where the conditioning of alloy ingots was from 2 to 10 times longer than the basic time allowed for carbon ster 








~ 4 
FH, 
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HEAVY DUTY 
“Cc CLAMPS 


Dupe Forged CLAMPS 


LEADERS IN THE DROP FORGED CLAMP FIELD 


... in design, machining and strength; in complete- 
ness of line in both sizes and types. 

Designs are based on a full knowledge of clamp 
uses and requisites. Drop forging assures die-perfect 
form, texture toughness and freedom from structural 
faults. Maximum stiffness is attained by a discerning 
selection of steels with accurate controlled heat- 
treating, tempering and testing. 

For dependability and long useful life, specify 
and standardize on ARMSTRONG Drop Forged 


Clamps. 


Write for new ARMSTRONG General 


EXTRA DEEP THROAT 
“C’ CLAMPS 


Provide extra clearance required 
for some work. Extremely stiff 
for weight. Screws and hubs are 
accurately machined and aligned 
with machined seats; have slid- 
ing pin handles and free-acting 
swivel caps on point. Bodies 
have smooth sandblast finish. 


Universally recognized as “- ¥ bo. a 


clamps made. Longer hub hol 


screw 


alignment against terrific side strain; per- 
mit tighter clamping and multiples thread 
friction against loosening. Extra large 
screws are heat treated and hardened at 


point. 


(11 sizes to 12%” opening) 


(8 sizes to 12” opening) 


AR 


SS / 
S 
ARMSTRONG BROS. TOOL CO. 


5213 W. ARMSTRONG AVE. + CHICAGO 46, U.S.A. 


"MEDIUM SERVICE 
“Cc CLAMPS 


The design and careful 
selection of steels in this 
type clamp combine to 
give it maximum 
strength and stiffness 





c with CVn Vvel- 
ient weight. Heat treated 
screw with sliding pin 
handle and swivel cap 
on point. Ground seat. 
(9 sizes to 18” opening) 


TOOL MAKERS 
“Cc CLAMPS 


aw Quality steels, drop 

~ forged, heat treated and 
accurately machined with 
ground seats. Drop forged 
screws have both “wing 
nut” handle for conven- 
ience and square necks for 
tight setting with a 
wrench. Either “plain” or 
“swivel” screw types. 
(Four sizes: 1”, 2”, 3” or 

4” maximum opening) 





SPATTER 
RESISTANT 
WELDERS 
“Cc CLAMPS 


Extra Deep Throat 
Pattern (see above). 
Body, Swivel and 
Screw are cadmium 
plated over all to re- 
sist welding spatter. 

(8 sizes Capacities to 

12” opening) 





MACHINISTS’ CLAMPS 


Jaws drop forged, 
carefully machined 
and hardened, are 
extra heavy; will not 
bend or spring on a 
short bite and are 
faced true. Will grip 
non-parallel surfaces 
because the under 
face of the center 
screw is convex, fit- 
ting into a concave 
seat for tilting. 

(Four sizes: Capaci- 
ties to 444” opening) 


For more data, circle this page number on inquiry card 





PARALLEL CLAMPS 


Carefully machined from 
selected grade steel and 
hardened. Particularly 
suited for holding work 
together when drilling or 
tapping. Rounded jaw ends 
increase clearance in close 
quarters. Spring clip holds 
loose pin in alignment 
while tightening or loosen- 


ing. 
(3 sizes: Capacities to 
21” opening). 

(Not Drop Forged) 
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strokes a minute! 


Now in daily operation at the Truarc Retaining Rings Division of Waldes-Kohinoor, 
Inc., of Long Island City, New York, this new Bliss High Production Press is running 
at the blurring speed of 1000 strokes a minute, hour after hour, day after day. First 
of its kind, this completely new press has a revolutionary counterbalancing system 
and massive, close tolerance construction that virtually eliminate vibration, even at 
this phenomenal speed. Could a press like this cut your parts cost...add to your 
profit picture? We'll be glad to give you the facts. 






BILI GS E.W. BLISS COMPANY - Canton, Ohio 


. > 29 
aa BLISS is more than a name—it’s a guarantee 


PRESSES + ROLLING MILLS ¢ ROLLS « DIE SETS + CAN MACHINERY «© CONTRACT MFG. 


STEELWELD PRESS BRAKE 
CUTS FORMING COSTS ““iuicnomcionen* 








CLEVELAND CRANE & ENG CO 
WICKLIFFE. Om 








LECTRIC trolley duct is turned out at a requiring both hands of the two men, must be 
high rate on a Model K5-10 Steelweld depressed to operate the machine. 
Brake. The machine is fitted with removable This machine has air-electric control which elimi- 
bed and ram brackets to provide the width nates the need of any cross shafting at front for 
necessary to support two sets of dies. The front mechanical foot treadles. Air-electric control makes 
dies flange both sides of steel strips. The rear push-button operation possible and provides fast, 
dies form the flanged strips into ducts. Thus, positive clutch and brake action. 


with each stroke of the ram, two operations Write for free copy of catalog No. 2023A 
are performed and a trolley duct completed. 


As many as 20 ducts can be produced per ST E E LW E L D 
minute, which is the speed of the machine. Mechanical end Wydenvile 
Two men normally work at the press, and 


each is provided with a set of control buttons. PRESS BRAKES 


’ i i : i i Brakes 
As a safet measur o “run’ ns Steelweld Machinery includes: Mechanical & Hydraulic Shears and Press 5 
y © e, tw u butto One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE CLEVELAND CRANE & ENGINEERING COMPANY + 5472 EAST 281st STREET + WICKLIFFE, OHIO 


90 For more data, circle this page number on inquiry card MACHINERY, May, 1959 




















air-hardening tool and die steel is the 
easiest to machine of all air-hardening tool steels. Vega was specially developed by Carpenter 

to combine toughness and the machining properties of an oil-hardening steel with the safety 

in hardening of an air-hardening grade. It is safe to harden and even intricate dies with many cutouts, 
sharp corners and thin sections come through heat treatment with outstanding freedom from distortion 


and size change. Call your local Carpenter Service-Center for immediate delivery from complete stocks. 


the [arpenter Steel Company, Reading, Pa. 
SD 


Pipe and Tube Mills — Product dependability—integrity of manu- 
facture—engineering for specific production needs have all contributed to 
establish Yoder equipment as the industry standard of excellence. Since 
1909 Yoder-built machinery, including Pipe and Tube Mills, Roll Forming 
Equipment and Rotary Slitters, have earned world-wide customer satisfaction and recognition. 
Profit from Yoder’s years of engineering and service experience. Send today for the illustrated 


Yoder Pipe and Tube Mills Book. 


THE YODER COMPANY : 5504 Walworth Avenue «- Cleveland 2, Ohio 
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you can protect your production 
with MACKLIN “Wheels oe Profit” 


CUSTOM-ENGINEERED FOR YOUR 
PARTICULAR GRINDING JOB. 

Macklin “wheels of profit” for industry, add value to your 
work . . . increase your production ... and turn out a better 
product. There are Macklin wheels of every type and size for 
your particular grinding job. 


FOR PRACTICAL ANSWERS to your specific 
grinding problem, consult a Macklin Abrasive Engineer or your 
local Macklin Distributor. You'll get expert, on-the-job assistance 
in determining the exact wheel for top production efficiency. 

WRITE OR PHONE TODAY FOR COMPLETE INFORMATION 


.¢ ik Len company 


Dept.14, Jackson, Mich. 














Pt Dba 


3,000 rings, each 44%” dia. by 1%”, were cut 
from %” wall tubing at the rate of 90 pieces 
per hour or 6.8 sq. in./min. using a single 
Demon® HSS saw band. Sawing accuracy 
was so close that only .015” was allowed for 
finish machining. 


; y 


WANT BETTER SAWING AT LOWER COST? 
CALL YOUR DoALL SAWING SPECIALIST 


Your band sawing costs can be materially 
reduced when both machine and blade work 
together as a team. Because only DoALL 
makes both machines and blades, only your 
DoALL Sawing Specialist can match them 
for top efficiency. Here’s a typical case: 


When Fred Hall, Sawing Specialist of 
DoALL Twin Cities Company, was called in 
by Clarence LaMott of Precision Products 
Mfg. Co., Minneapolis, he was able to solve 
the difficult sawing problem described in the 
photo above. He recommended the proper 
band tool, feed, speed, and coolant for maxi- 
mum production at the lowest possible cost. 


Back of Fred Hall and every one of the 200 
DoALL Sawing Specialists are: (1) the accumu- 
lated experience of the leader in the band tool 
cutting field, (2) the services of the DoALL 
Sawing Research Laboratory for solving diffi- 
cult cutting problems, and (3) the largest 
assortment of band tools made—18 types and 
over 300 width-pitch-set combinations. 


There’s a complete sawing service near you. 
It’s your local DoALL Sales-Service Store, 
which has everything you need to help you 
get more for your band-sawing dollar. Its 
expert help is free, so call today or write— 


The DéALL Company, Des Plaines, Illinois 


THIS ISA 


TYPICAL DoALL STORE i 
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MEASURING SHOP SUPPLIES 


MACHINE TOOLS secccccesceceee CUTTING TOOLS seccccccccccese INSTRUMENTS eescccceceselN STOCK 
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the names that stand for production 


in the metal-working centers of America 


These are the most profitable cold work 
die steels at the disposal of the diemaker 
today, in down-to-earth performance per 
dollar per pound. Each is an air-hardening 
grade, each has its unbeatable area of ap- 
plication. Only three names to remember 
—AIR HARD, OHIO DIE, CROCAR— 
and you’ve got it made! Check us for the 
technical data you can use. 


VANADIUM-ALLOYS STEEL COMPANY 


LATROBE, PENNSYLVANIA 


DIVISIONS: Anchor Drawn Steel Co. « Colonial Steel Co. * Metal Forming 
Corporation « Pittsburgh Tool Steel Wire Co. 

SUBSIDIARIES: Vanadium-Alloys Steel Canada Limited « Vanadium-Alloys 
Steel Societa Italiana Per Azioni « EUROPEAN ASSOCIATES: Societe 


Commentryenne Des Aciers Fins Vanadium-Alloys (France) « Nazionale 
Cogne Societa Italiana (Italy) 





New SKINNER 


Gay DUCTILE |! 
TROUG 


are mc 


@ Thanks to the use of a unique new metal, ductile iron, these 

new Skinner milling machine trough vises have extra strength to resist 

cracking, extra toughness to take abuse, extra hardness to withstand heavy blows, and 
extra rigidity for extreme accuracy and holding power. They vibrate less, too. . . reducing 
scrap and tool breakage. You can expect these new Skinner D-I-T vises to hold up longer 
in service than any other construction and to require a minimum of maintenance. 

The holding capacity of these vises is equal to the full width of the jaws. And the 
precision-machined jaws are rugged enough to hold work under the severest conditions. A 
flat, smooth body keeps chips from getting under the movable jaw. And a large trough 
guides the coolant to return — keeps it from slopping over. A square lock construction 
provides additional rigidity. 


Jaw widths: 4”, 5”, 6”, 7”, 8”. Optional swivel base for setting vise at any angle through 
360° in a horizontal plane. 


Skinner Vises and Chucks are available nationally from leading Indus- 
trial Distributors, Machine Tool Builders and Dealers. For complete infor- 
mation, contact a Skinner Representative or write us at Dept. 184. 


-SKINNERVISES 


THE CREST OF QUALITY THE SKINNER CHUCK COMPANY «+ NEW BRITAIN. CONNECTICUT 
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° New Plant Outlays Steady 


e MAPI Pamphlet Justifies Tax Cut 


“Utility Type’’ Price Controls Proposed 









eG =a -8 ok ako mmen comm’, Al damme . £-0-Sallakeh cota 


Loring F. Overman 


Outlays for new plant and equipment this year will 
rise approximately 4 per cent above 1958—to 31.8 billion 
from 30.5 billion dollars—according to a survey of capi- 
tal-spending intentions completed by the Commerce De- 
partment and Securities and Exchange Commission. 

While forecasting no boom, the study suggests that 
business may anticipate a steady, uneventful year, with 
the last two quarters just about holding their own. There 
is even a possibility, say Commerce Department and SEC 
analysts, for some slight improvement over the indicated 
trend. 

Reason is that the survey questionnaires, completed by 
businessmen in January and February, may have been a 
bit on the conservative side. Excess of capacity over de- 
mand appears to be keeping the lid on plans for addi- 
tional manufacturing facilities, temporary at least, but 
with consumer optimism rising, an upturn is not regarded 
as impossible. 

Forecast for 1960 is that the upsweep will have caught 
on, permitting thhe conclusion that plant-equipment out- 
lays may gain 6 to 7 per cent over this year. 


‘ +if Tax Cui 
J hax UY 


Machinery and Allied Products Institute is continuing 
to urge the business community to inform senators and 
congressmen of the economic necessity for reduction of 
corporate income tax rates. 

Latest MAPI effort is a new pamphlet, “Effect of the 
Corporate Income Tax on Investment,” available at $1 
per copy from the Institute, 12 Eighteenth St., N. W., 
Washington 6, D. C. 

In suggesting that businessmen use the pamphlet as a 
basis for urging members of Congress to reduce the 
present high 52 per cent rate, MAPI observes: 

“The rate is in fact at a critical level. Analysis shows 
that the retarding effect of the tax on corporate invest- 
ment rises abruptly beyond this level. By the same token, 
large gains are possible from rate reductions.” 


“Utility type” price regulation of steel and other basic 
metals was part of a proposal included in a price-wage- 
rent control bill (S 1452), introduced by Senators Neu- 
berger (D-Ore.) and Wiley (R-Wis.). 

The bill would give the President authority to estab- 
lish temporary price controls in the event of a declared 
war, or whenever reports of the Council of Economic 
Advisers, the Bureau of Labor Statistics, and the Federal 
Reserve Board indicate that inflationary pressures threaten 
the economic stability of the nation. 
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Another Heavy-Equipment Investigation 


Federal hearings which will investigate imports of large 
steam-turbine generators may affect other imports. The 
investigation has been ordered by the Office of Civilian 
Defense Mobilization, at the request of General Electric 
Co. and Westinghouse Electric Corporation. 

It was sparked by the Tennessee Valley Authority’s 
award of a turbine-generator contract to a low-bidding 
British firm. The hearing will be conducted by authority 
of the national security clause of Section 8 of the Trade 
Imports Expansion Act of 1958. Those opposing the over- 
seas award contend that in the event of a national emer- 
gency, servicing or repair of equipment would be difficult 
or impossible, thus threatening national security. 


. = : . 
Bulletin °‘F Depreciation Yardstick, Pending 


As late as mid-March, the Treasury Department had 
not announced whether it would publish a revised version 
of Bulletin F, which lists the useful life spans of various 
assets for depreciation purposes. The revised bulletin 
was considered by some as providing a too-rigid yardstick 
for the guidance of tax men. 

The current bulletin, although unchanged since 1942, 
serves as a sixty-seven-page guide to acceptable deprecia- 
tion practice, rather than as an unbreakable set of rules. 
Principal objections to Bulletin F are that it does not 
mention scores of new type items, and that its deprecia- 
tion charts are based on the mechanical life of machinery 
rather than on useful life as influenced by obsolescence or 
the development of competitive items. 


Provision has been made for a third category of 
Government-owned production equipment to be included 
in the industrial-mobilization base maintained by the 
military services. A new Defense Department Directive 
(No. 4215.1) adds an “active base package” to the two 
specific categories previously authorized: “package 
plants” and “standby lines.” 

An “active base package” would consist of idle Govern- 
ment-owned production located in an active plant, to be 
used to augment existing equipment either for accelera- 
tion of production or to implement a change-over to a 
new or modified production item in the event of an emer- 
gency. The equipment in the package would be in place 
and ready to go, as distinguished from “package plants,” 
which may be either in storage or actually on location. 
Both “package plant” and “standby line” consist gener- 
ally of equipment intended to be actuated as a unit. 
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High Speed Precision 


MILLING MACHINES 


The RIGHT Size For Work 


Too Small for Heavy Duty Millers. 
@ 1%” Collet Capacity Dividing 
Head and Cutter Spindles 
®@ Table Size 25” x 6%” 


@ Eight Spindle Speeds — 
110 to 1850 R.P.M. 
®@ Plain or Universal 


Write for Bulletin TM-UM 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. EXPORT OFFICE 269 LAFAYETTE ST., NEW YORK 12, N. Y. 
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MAY 1959 


An Inch Is Now an Inch 


MY EDITORIAL in March MACHINERY of last year stressed the confusion 
sometimes occurring in engineering circles and scientific laboratories because 
of the fact that three different values for the inch have existed in the inch- 
using countries of the world. Two different values have actually been used 
in the United States—25.4 millimeters and 25.4000508 millimeters. 


The difference in these values amounts to less than one-hundred-thou- 
sandth of an inch, which engineers in past years believed was so infinitesi- 
mal an amount it could be ignored without causing complications. 
However, advances in modern industrial technology have reached the point 
where true interchangeability is impaired by laboratory variations as minute 
as one-millionth of an inch. Variations ten times that amount have, there- 
fore, assumed an important aspect. 


Confusion in the realms of ultra-accuracy resulting from inch variations 
will be eliminated on July first of this year. On that date one standard inch 
will go into effect the world over as the result of the adoption of an Inter- 
national yard of 0.9144 meter by the following standards laboratories in the 
inch-using countries: The Applied Physics Division, National Research 
Council of Canada; Dominion Physical Laboratory of New Zealand; Na- 
tional Bureau of Standards of the United States; National Physical Labora- 
tory of the United Kingdom; National Physical Research Laboratory of 
South Africa; and National Standards Laboratory of Australia. 


This new International Standard for the yard gives an inch standard of 
25.4 millimeters—the same as that adopted by the American Standards As- 
sociation in 1933 and used heretofore in Canada. 


An inch is now an inch around the globe, or rather will be, on July first. 


Pete O>fe.%— 


EDITOR 











a new plan to give you 
INCREASED VALUE in BUYING METALS 


Never before have all the values of this new plan been 
available to you—from Ryerson or from any other source. 
Outlined here are some of the principal advantages—each 
representing many possibilities it will pay you to explore. 


INVENTORY ADVANTAGES 


. Ryerson inventories now at all-time high. No others 
anywhere even come close in size and diversity. 

. The newest steels first. Typical examples: LEDLOY® 
tubing, LEDLOY 375 bars, new leaded alloys. 

. Hard-to-get intermediate sizes and special analyses— 
plus, of course, practically all standard types and sizes. 

. Highinventoriesarescheduled to be maintained through- 
out the year, regardless of market conditions. 


VALUE ANALYSIS ABVANTAGES 


1. New quality-control standards, completely detailed 
and published, govern every aspect of the specifications, 
inspection and certification of all Ryerson products. 

. New closer cutting tolerances assure greater accuracy 
than ever before available. 

. The industry’s most experienced specialists—well 
qualified to work with you on problems of selection 
fabrication and ‘‘costs of possession’’ analysis—help 
you achieve optimum value in purchase and use of 


steel, aluminum, industrial plastics and metalworking 
machinery. 


BETTER SERVICE 


1. Stepped-up processing assures even faster, more de- 
pendable delivery of regular requirements. 

2. Unequaled capacity to serve—a combination of ex- 
panded stocks, equipment and staff—means unequaled 
ability to meet the most urgent emergency needs faster. 


MORE FOR YOUR PUROQHASING DOLLAR 


In addition to all the advantages listed above, you build 
a business relationship with a company that: 


. Is nationally recognized as the leader in its field. 

. Values your respect and patronage much too highly to 
sacrifice your long-term good will for any immediate 
gain. 

. Has supplied high-quality products at fair, established 


prices under all market conditions for more than a 
hundred years. 


Your Ryerson Representative can show you how Ryerson 
products and services are saving money, improving qual- 
ity and stepping up production for hundreds of companies. 
Just ask him what’s behind that rocket lapel pin he’s 
wearing, and what it means to you. 
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HERE'S WHAT EVERY RYERSON MAN IS WEARING—This little rocket 
lapel pin symbolizes Ryerson’s new plan for you—I.V.B.M.—Increased Value 
in Buying Metals. Ask your Ryerson Representative about it next time he calls. 





PRODUCTS IN STOCK 


STEEL—carbon, alloy, and stainless steel—bors, structurals, 
plates, sheets and strip, tubing, etc. 


ALUMINUM— sheet and plate, coils, rod and bar, tubing and 
pipe, building products, etc. 


INDUSTRIAL PLASTICS—Ryertex-Omicron PVC in all forms. 
Also Ryertex” laminated phenolic plastics for bearings, etc. 


METALWORKING MACHINERY —the broadest line available 
from a single source for every kind of metal fabrication. Also 
specialized line of material handling equipment. 











RYERSON STEEL 


Member of the <QSp> Stee! Family 


STEEL « ALUMINUM «+ PLASTICS « METALWORKING MACHINERY 
NATION'S MOST COMPLETE SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 
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Blades for Sikorsky Helicopters 


HELICOPTER PRODUCTION is rising at a 
steep rate of climb as new and often extraordi- 
nary uses are. uncovered for the whirlybirds. In a 
push-button era that challenges the effectiveness 
of manned fighters and bombers, the helicopter 


more than retains its tactical value. How else but. 


by helicopter can a bomb-ravaged area be evacu- 
ated when highways, railroads, and airports all 
have been neutralized? 

Heroic rescues and missions of mercy over 
land and sea are a daily routine for helicop- 
ters. As an airport-to-downtown means of rapid 
transit, many. cities are finding them invaluable. 


Vol. 65 No. 9 


MACHINERY 


EDGAR ALTHOLZ, Associate Editor 


Before long, giant helicopters will be lifting 
whole trees out of forests, installing preassem- 
bled cross-country electric transmission towers, 
and transporting factory-built dwellings to build- 
ing sites. 

The most distinguishing part of a helicopter is, 
of course, its main rotor blade assembly. This 
article describes the manufacture of the blades 
at the Sikorsky Aircraft plant in Stratford, Conn. 

Sikorsky ‘copters have from three to five 
blades, depending on the size of the aircraft. 
Originally, blades were a combination of a wood 
core and a metal skin. 


May 1959 





Fig. 1. The spar shown in cross-section, as 
extruded (left) and after milling (right). 


Spar is a Hollow Extrusion 


Today, the main structure of the Sikorsky 
blade is a hollow aluminum extrusion, or spar. 
This spar forms the leading edge of the blade. 
Bonded to the backwall of the spar and forming 
the trailing edge is an airfoil composed of a 
series of sections, or pockets, of aluminum sheet. 
A forged steel cuff attached to the blade root 
provides the connecting link to the rotor hub. 
Each blade is of constant chord, but the spar 
tapers in wall thickness from root to tip, and in 
addition, has a slight twist. 

The finished blade is of such precise contour 
and of such exacting balance that it can be inter- 
changed with any other blade right in the field. 
Behind this accuracy lies a host of modern manu- 
facturing techniques, like the use of ultrasonics 
to control spar-wall thickness and the metal-to- 
metal bonding of the pockets. 

Cross-sections of the spar extrusion, 6061-T6 
aluminum, are illustrated before and after 
processing in Fig. 1. For the big five-bladed 
helicopters, spars are approximately 33 feet long. 
Their weight of nearly 700 pounds as extruded 
is reduced by machining to about 225 pounds. 
The reason for the great difference in the mass 
of the two sections is that an additional amount 
of metal is required for a short distance at the 
root end to assure an efficient joint. 


At the aluminum mill, the spar is given a rough 
twist of 3 to 6 degrees as part of the straightening 
operation following the post-extruding quench 


Fig. 2. As the spar car- 
riage advances, the in- 
spector rotates the bore- 
scope to examine the 
entire internal surface. 
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In the first of two incoming inspections at the 
plant, a l-inch section of material is sawed off 
each end and brought to a checking fixture. Dial- 
indicator readings are taken of wall thickness at 
various points on the profile. This information is 
recorded on a dimensional sheet which accom- 
panies the spar. Thus, any eccentricity between 
the external and internal profile—caused by a 
shift in the mandrel in the extruding process— 
can be corrected by controlling the amount of 
metal removal from each side of the spar during 
the subsequent milling. 

In the second incoming inspection, Fig. 2, the 
inside of the extrusion is examined with a bore- 
scope for blisters, tears, or other surface imper- 
fections. The instrument consists of an eyepiece, 
objective tube, right-angle viewing head, several 
extensions, and the necessary optical and illumi- 
nating systems. 

During the inspection, a motorized carriage 
on which the spar is supported advances toward 
the borescope. The inspector, peering through 
the eyepiece, keeps rotating the instrument so 
that the entire internal surface of the spar comes 
into view. After one-half of the spar length is 
inspected, the carriage is retracted, the spar is 
turned around, and the other half is inspected. 


Spar Twist Must be Precise 


The rough twist developed in the spar when 
extruded is now corrected. In this step, per- 
formed on the equipment seen in Fig. 3, a dou- 


Fig. 3. Jaws in the sta- 
tionary head of the 
twister hold the spar 
while the other head ro- 
tates slightly. 
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ble-headed twister moves along the spar, which 
is supported in a horizontal position. Each head 
is equipped with a set of jaws which conform in 
shape to the external contour of the work. 

The twister, which is rolled over a track, in- 
dexes at 1-foot intervals. At each interval, both 
jaw sets close tightly around the spar. Then, with 
one head remaining fixed, the other head rotates 
slightly to produce the twist. For a typical spar, 
end-to-end twist is 5 degrees 21 minutes. 

When the mechanism has traversed and 
twisted the entire blade length, the work is 
checked with a Clinometer. This is a vernier type 
instrument supported against a frame which 
straddles and rolls along the spar. Readings are 
taken at each twist interval. If the amount of 
twist is outside a tolerance of + 5 minutes, the 
section is reworked. 

Milling the spars, next in order, is undoubtedly 
the most dramatic metal-cutting activity in the 
Sikorsky plant. In a separate room dominated by 
seven Farnham spar mills, the nose, backwall, 
bottom, and top of the spar are cut to contour. 
A close-up view of one of the machines milling 
the top of the spar appears in Fig. 4. 


Work Floats on Nests 


The work is supported on a series of nests 
spaced on 1-foot centers. Toe dogs at the ends 
prevent movement axially under the cutting 
thrust, but the spar floats freely on each of its 
nests. When the milling head feeds over the spar, 








air-operated rollers in front of and behind the 
cutter arbor force the section of the spar which 
is directly beneath the head firmly against its 
nest. Because of the twist in the spar, it is not 
fully seated in any of the other nests at that 
particular time. Thus, during the feed of the 
head over the machine bed, the spar rotates 
slightly as it is forced by the rollers against one 
nest after the other. 

The head, powered by a 30-hp motor, con- 
tains its own feed train which engages a her- 
ringbone rack in the bed. To develop the re- 


Fig. 5. Wall thickness 
is measured ultrasonic- 
ally as waves passing 
through: the material 
are reflected back. 


quired root-to-tip taper in the spar wall, the head 
moves downward against a template as it trav- 
erses the bed. Nests on the machine which mills 
the bottom of the spar are all the same height, 
since the bottom is milled first and the other side 
of the extrusion is still straight. However, on the 
machine which subsequently mills the top of 
the spar, the nests are graduated in height to 
compensate for the taper now in the other sur- 
face. 

The milling of the bottom and the top of the 
spar actually consists of two separate operations 


= VIDIGACB 
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Fig. 6. A series of hand 
operations remove only 1} 
to 4 pounds of metal, 
but are exacting enough 
to require careful train- 
ing of personnel. 


for each. In the first, a pair of interlocking car- Wall Thickness Gaged Ultrasonically 
bide-tipped cutters develop the contour. In the 
second, two high-speed steel cutters produce a 
step and groove along the spar backwall for the 
bonding of the airfoil pockets. 

All four cutters are mounted on the same ar- 
bor, and the arbor can be indexed axially to 


All of the cuts are climb-milled with a spindle 
speed of 3600 rpm. Three rough cuts, performed 
with a slow feed, remove metai to a depth of 
0.325, 0.200, and 0.075 inch, respectively. After 
the third cut, readings are taken of wall thick- 
ness with a Vidigage, Fig. 5. 

This instrument, employing an ultrasonic prin- 
ciple, measures the thickness to an accuracy of 
-0.001 inch. The inspector coats the test area 
with a thin film of oil which serves as a coupler, 


alternate between two positions. Once the con- 
tour is completed, the arbor is indexed away 
from the spindle, and the step and groove are 
cut. In this way, no time is lost interchanging 
cutters and arbor spacers. 
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Fig. 7. Each of the pock- 
ets contains eight tri- 
angular ribs. Ribs are 
bonded to the pockets, 
and later the pockets 
are bonded to the spar 
backwall by a film ad- 
hesive applied with heat 
and pressure. 
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Fig. 8. After the rib has been cleaned and 
warmed, the film adhesive is laid on the edges. 
All excess tape is next trimmed off. 


then places a piezoelectric transducer on the spar 
surface. Excited by an electronic-sweep oscilla- 
tor, the transducer vibrates over the range of 
frequencies generated. Continuous ultrasonic 
waves pass through the material and are reflected 
back when they hit the inner surface of the wall. 

Resonant frequency varies with the wall thick- 
ness. When the ultrasonic waves and frequency 
of the wall are in harmony, the current of the 
oscillator tube increases, and is indicated by a 
vertical line. Readings are taken at specified in- 
tervals along the spar. Since the spar wall tapers 
from root to tip, different readings are set up for 
each check point. Thus, the reading closest to fin- 
ished wall thickness determines the depth of the 
finishing cut. This is then taken at a higher feed 
rate. 

After an end-milling operation has been com- 
pleted on the root to adapt it to the cuff, the spar 
is returned to the twisting machine for final cor- 
rection. Since the spar has now been machined, 
the jaw sets in the twister must be changed to 
conform to the profile; otherwise, the procedure 
is the same as explained previously. 


Attached to the tip of the blade is a cap piece 
of drawn aluminum. To receive the cap, the tip 
is rabbeted in a fixture with an air-driven router 
fitted with an end mill. The tool reaches the sur- 
face through a template in the fixture wall. While 
the tool is rotating, the operator moves the router 
around the template. 


Hand-Finishing Operations Involve 
Many Man-Hours 


Hand finishing brings the spar to exacting wall- 
thickness requirements. Although only 1 to 4 
pounds of metal are removed (in contrast to the 
475 pounds removed on the Farnham), the vari- 
ous steps consume the greatest percentage of 
man-hours per spar. As in spar milling, Vidigages 
are used extensively to control the thickness. 

Heavy sections are first scraped, as in Fig. 6. 
Later, as size is approached, curved-tooth files 
are used. The last few thousandths of an inch 
are removed with portable, air-driven sanders. 
To receive the cuff, twelve 0.437-inch holes are 
drilled and reamed in the root end at this time. 


Fig. 9. With all eight ribs in place within the 
pocket, a padding plate is placed on top and bot- 
tom, and the pocket is ready for pressure curing. 


MACHINERY, May, 1959 





Two bed type milling machines have been 
converted to the job of giving the spar its final 
luster. The spindles of the machines carry grit- 
cloth build-ups. The spar is traversed back and 
forth, passing under an air-pressure plate which 
forces the bottom surface onto the rotating grit 
cloth. The spar is borne on motorized rolls which 
move over rails set up over the machine bed. The 
top of the spar is polished on one machine, and 
the bottom on the other. 

All spars then are anodized to prevent cor- 
roding. The four-bath sequence consists of a 
cleaner, hot rinse, chromic acid, and final hot 
rinse. The chromic-acid bath produces an an- 
odized layer which also provides a means of 
checking for any flaws in the spar material. 

Spar processing is now completed. 


Sikorsky Pioneers Technique of 
Metal-to-Metal Bonding 


When the trailing-edge surface is added to it, 
the spar becomes a blade. As stated previously, 
this surface is composed of a series of aluminum- 
sheet pockets. A blade for a large ship will have 
as many as twenty-seven pockets. Like the spar, 
they are of 6061-T6 material. Sheet thickness 
increases from 0.016 inch for the pockets at the 
root to 0.020 inch for those at the tip. Some of 
the completed pockets appear in Fig. 7. The tri- 
angular cross-section of the pockets is obtained 


Fig. 10. Technician, at 
blade tip, observes un- 
balance through magni- 
fying gless in front of 
the scale in foreground, 
then adds appropriate 
weights to inside of tip 
pocket. 
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by wrapping the skin around eight ribs, also of 
aluminum. 

Ribs are attached to the pockets, and the pock- 
ets, in turn, are attached to the backwall of the 
spar by metal-to-metal bonding. Sikorsky has 
been one of the pioneers in the technique, which 
employs a structural film adhesive. 

In the bonding room, a temperature of approx- 
imately 72 degrees F. is maintained at all times. 
Faying surfaces are cleaned first with a commer- 
cial metal conditioner and then with alcohol. 
The ribs are warmed on a hot plate, then sup- 
ported on a filler block while the tape is laid on, 
as in Fig. 8. The adhesive used is 0.006 inch thick. 
(Other tapes used are 0.003 and 0.010 inch thick.) 


Fixtures Hold Ribs in Place 
During Pressure Curing 


After the excess tape has been trimmed off, 
eight of the ribs are inserted in each of the pock- 
ets. The assembly is made in a fixture, Fig. 9. In 
the illustration, a padding plate having rubber 
strips is being placed on top of the pocket. (An- 
other padding plate has already been placed be- 
neath the other side of the pocket. ) 

Clamps are then tightened over the top plate, 
and the fixture is closed tight in a small press. 
The final step is to cure the bond. This is done 
hy placing the fixtures in an oven. A temperature 
of 320 to 350 degrees F. is held for thirty to 








sixty minutes. Destructive tests of the bond show 
that the metal will tear before the bond itself 
will fail. 

In bonding the pockets to the spar, the adhe- 
sive is laid on the step milled along the backwall. 
Pockets are clamped in position and the bonding 
area is cured by strip-heating units, it being im- 
practical to place a long member like a spar in 
an oven. To contain the heat, blankets are placed 
over the spar during the curing cycle. 


Blades Balanced Within 6 Inch-Pounds 


After a cuff has been bolted to the root end, 
the blade is painted and then goes through a 
static balancing (Fig. 10). With the cuff pinned 
to a fulcrum which corresponds to the position 
of the helicopter rotor hub, the blade is balanced 
to counterweights of known value. A technician 
stands at the blade tip, observing the unbalance 
on the scale in the foreground. Small weights 
are added at the tip, if necessary, to balance the 
blade within 6 inch-pounds. The series of covers, 


seen in a raised position, are lowered over the 
blade during the actual balancing. They serve to 
exclude any drafts of air which might affect the 
balance. 

In subsequent dynamic and aerodynamic bal- 
ancing steps, two production blades are put on 
a hub with a master blade and run at operating 
speed. The weights added in the static balancing 
are moved chordwise, if necessary, to change the 
pitch moment. Also, tabs on the production 
blades are bent up or down to increase or de- 
crease the moment to match the master. This step 
assures blade interchangeability in the field. 

After assembly to the main rotor head, blade 
performance is checked on the cone-shaped whirl 
test seen in the heading illustration. To the left 
of the stand is the elevator used to lift the blades 
and rotor to position. A closed-circuit television 
camera mounted on the elevator frame provides 
an actual picture in the control room located in- 
side the base of the stand of the blades and rotor 
in operation, seen in Fig. 11. Various instruments 
gage and record all aspects of the performance. 


Fig. 11. Inside the test stand, blade and rotor performance is observed on closed-circuit 
television. (Camera can be seen on top of stand in the heading illustration.) 
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IN CONSTRUCTING shaker screens that are 
used around uranium mines and quarries for 
separating various-sized chunks of ore and rock, 
engineers of Hewitt-Robins, Inc., Stamford, 
Conn., had to make certain that the material 
from which the screens were made would be 
tougher than hard rock ores handled. Screen 
decks for these separators are subjected to severe 
wear, and for many years were made of manga- 
nese steel. 

A typical separator screen deck consists of a 
large sheet of 1-inch-thick steel plate with a pat- 
tern of holes cut in it ranging in shape from 
square to rectangular, as seen in Fig. 1. The sizes 
of the holes vary with different screens so that 
each screen passes only certain-sized chunks of 
ore. Ribs of 1 1/2-inch-square bar stock run the 
length of the screen between the holes, being 
superimposed on the cut-out sheets. Finished 
screen deck plates are as large as 6 by 7 feet, and 
weigh up to 1500 pounds. 

Wear is severe over the entire top surface of 
the screen. The short lengths of the baseplate 
between the ribs or skid bars must withstand 
considerable grinding action as the chunks of ore 
vibrate back and forth and work their way down 


Fig. 1. Typical separator screen deck for uranium 

ore constructed of heavy steel plate with holes cut 

in it and ribs or skid bars welded on integral metal 

between the holes. Wearing areas are hard-surfaced 
to resist the abrasion of ore and rock. 
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Hard-Surfacing 
Shaker Screens 
for 


Uranium Mines 


GEORGE GIANGRANDE 


Welding Engineer 
Lincoln Electric Co. 
Union, N. J. 


the length of the screen. Hewitt-Robins engineers 
wanted screens that would stand up better than 
the ones already in service, yet cost no more. 
Mild steel hard-surfaced with a wear-resisting 
alloy was the answer to this problem. 

The steel plate is first cut out and skid bars 
welded on as shown. Then the screen decks are 
placed under the automatic welding fixture in 
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Fig. 2. Equipment for depositing the hard-surface alloy consists of a standard gantry 
type fixture with a carriage-mounted welding head that rides on a beam over work. 


Fig. 2, which is of standard gantry type. A Lin- 


colnweld submerged-are welding head is mounted 
on a beam so that it can travel across the work. 
The beam can be raised or lowered with respect 
to the work. The welding head is equipped with 


a Spreadare attachment to deposit beads up to 
2 1/2 inches wide (heading illustration). 

With the screen deck properly aligned under 
the fixture, the entire face of a strip of plate be- 
tween the ribs can be hard-surfaced with one 
pass beneath the welding head. A small sheet- 
metal trough suspended from bars serves as a dam 
on both sides of the plate to hold the molten flux 
and weld metal, so that beads can be made right 
out to the edge of the work without spilling over. 

The deposit is a medium-carbon alloy steel. It 
was selected as the material that would give the 
best combination of abrasion and impact resist- 
ance. The welding materials are 5/32-inch, mild- 
steel, automatic electrode (L-60) and Lincoln- 
weld H-550 hard-surfacing flux. All the alloy in 
the deposit comes from the hard-surfacing flux, 
part of which melts with the electrode and base 
metal in the are. 

In laying the weld, the direct current is 425 
amperes at 32 volts. Negative electrode polarity 
is used. The head travels over the work at 10 
inches per minute and oscillates across the bead 
40 times per minute. This procedure results in 
beads 5/16 inch thick, as seen in Fig. 3. 


Fig. 3. Welded beads are smooth, even, and about 5/16 
inch thick. The deposited material is a medium-carbon 
alloy steel derived from hard-surfacing flux. 
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COST-CUTTING WITH CERAMICS 


BEN E. STORRS 


Cutting Tool Specialist 
Metallurgical Products Department 
General Electric Co., Detroit, Mich. 


INTEREST in the use of cemented oxides 
(ceramics) as cutting agents is gaining momen- 
tum. Much experimental work is being done in 
the machinability laboratory of the Metallurgi- 
cal Products Department, General Electric Co., 
to expand the future of this material. 

In some areas, however, an impression has 
arisen that cemented oxides are valuable only 
when used in the higher speed or power ranges 
and that, to realize their full potential, they must 
be installed on the very latest design of machine 
tools. This may be so, but it is also true that 
many shops with less up-to-date equipment or 
lighter machines can obtain bonuses almost im- 
mediately from less obvious directions. Some 
definite advantages of this type of cutting tool 
are: 

1. Decreased floor-to-floor time, or decreased 
cycle time, meaning increased production. 

2. Longer tool life per cutting edge, there- 
fore less down time for tool changes. 
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3. Better surface finishes and closer dimen- 
sional tolerances. 

4. Reduction, or complete elimination, of 
grinding on hardened-steel parts. 

To be presented are typical instances in shops 
that have earned direct benefits by adopting 
cemented oxide. Equipment includes most types 
of machine tools—standard engine, turret, tracer, 
and toolroom lathes; boring and milling ma- 
chines; and special single-purpose machines. 
None of these machines were new, and several 
of them were more than twenty years old. Ma- 
terials successfully machined range from cast 
iron and pearlitic malleable iron through the 
entire range of magnetic steels, from low-carbon 
seamless tubing to alloy tool steels of 130 Brinell 
to 760 Brinell (66 Rockwell C). 

The Reeves Pulley Co. of Columbus, Ind., 
manufactures large numbers of discs. These are 
high-strength castings of pearlitic malleable iron 
having a hardness of 190 Brinell and requiring 
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Fig. 1. (Right) Surface finish 
in the bores of two small steel 
cylinders are compared. The 
right-hand tube was bored 
with a cemented-oxide insert 
at 679 fpm; a carbide insert 
was used on the left-hand 
tube at 399 fpm. 


Fig. 2. (Left) Ceramic tooling 
is being used successfully 
on this recently overhauled, 
twenty-eight-year-old lathe. 
An air tube is positioned be- 
low the tool-holder to break 
the soft, stringy chips. 





Fig. 3. (Right) Ground, right- 
hand armature spider runs up 
to 0.003 inch out of round. 
Left-hand spider, machined 
with a cemented-oxide tool, is 
only 0.001 inch out of round. 
Actually, the ground part has 
the smoother finish. 
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Fig. 4. Landing-gear 
cylinder is turned from 
hardened steel tube 
prior to grinding. Using 
ceramic tools, a differ- 
ence of only 0.0003 to 
0.0005 inch was found 
along entire length, and 
operation was com- 
pleted 40 to 50 per cent 
faster than with previ- 
ous tooling. 


a surface finish of 37 to 50 micro-inches on the 
contact face. Original plans called for face-grind- 
ing, until experiments suggested that turning 
might be feasible. 

Carbides are used for roughing and semifinish- 
ing on a Warner & Swasey turret lathe. Indexing 
of the toolpost turret then positions a tool-holder 
and grade 0-30 cemented-oxide insert for the final 
facing cut. The face is tapered from its outside 
diameter of 10 inches in to a diameter of 2 3/8 
inches at an average speed of 249 rpm which, de- 
pending on the area being machined, runs from 
625 to 146 fpm (feet per minute). At 0.020-inch 
depth of cut and 0.005-inch feed per revolution, 
200 disc faces are finish-machined by each cut- 
ting edge. 

In a Ferndale, Mich., shop—the J. L. Alexander 
Co.—large numbers of small cylindrical parts are 
being machined from low-carbon, seamless steel 
tubing (120 to 140 Brinell). Bore dimensions at 
both ends are 1.778 inches plus or minus 0.001 
inch in diameter by 1 3/32 inches deep. 

Two Warner & Swasey single-spindle, auto- 


matic chucking machines were set up with bor- 
ing bars made in the company toolroom, but 
using standard insert seats and clamps. The first 
machining operations were run at 862 rpm (399 
fpm). Depth of cut was 0.025 inch and feed per 
revolution was 0.005 inch. The guards required 
to contain the coolant affected cycle time. 

It appeared that if cemented-oxide tools were 
used, the job might be run dry. Disposable ce- 
mented-oxide inserts were then installed (head- 
ing illustration) and, with the same depth of cut 
and feed rate, were run at a higher speed—1460 
rpm (679 fpm). Advantages were immediately 
apparent, starting with surface finish. That pro- 
duced by the first tooling setup had been 120 to 
150 micro-inches, while with the cemented oxide 
it was improved to 40 to 50 micro-inches. Parts 
machined by the two methods are compared in 
Fig. 1. 

There also was a decrease in tool-changing 
time and a complete elimination of tool grinding 
when inserts replaced the brazed tooling. Tool 
life was improved and tube production was in- 


Turning Tests on Hardened Steel Cylinders* — 
Carbide vs. Cemented-Oxide Tooling 





Carbide 0-30 Cemented Oxide 
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Reduction in Turning Time, Per Cent 
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*Cylinders are 10 inches in diameter and 47 inches long. They are of SAE 6407 steel hardened to 52 Rockwell C. 
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creased—the elimination of coolant guards re- 
sulting in faster cycle time. Previous cutting time 
of 0.25 minute dropped to 0.15 minute. 

It has been indicated in the past that turning 
can sometimes be substituted for grinding. In one 
large job shop, rotor spiders for electric motors 
had been finished in a 60-inch lathe on which a 
large, portable toolpost grinder had been in- 
stalled. Close control of size and finish were es- 
sential on these low-carbon, stress-relieved steel 
weldments. Although past experience with the 
lathe-grinding setup proved reasonably success- 
ful, a better and cheaper method was sought. 

Ceramic tooling was installed on a recently 
overhauled 48-inch American lathe (1931) 
which had the necessary speed range. A heavy- 
duty tool-block was made for a Carboloy TFTR- 
85 tool-holder using grade 0-30 inserts. Overhang 
was kept to a minimum for greatest possible 
rigidity (Fig. 2). Feed per revolution was main- 
tained ‘at 0.009 inch, while depth of cut varied 
from 0.012 to 0.015 inch. The 15.500-inch diam- 
eter was run at 260 rpm (1050 fpm) and the 
29.440- and 29.520-inch diameters were run at 
145 rpm (1100 fpm). 

Results were gratifying. Eccentricity with the 
lathe-grinding setup had been 0.002 to 0.003 
inch, but was reduced to less than 0.001 inch 
with the ceramic tool. Finishing time by grind- 
ing had been 21.1 minutes—by turning, 9.9 min- 
utes. For turning, however, an air tube was posi- 
tioned directly below the tool-holder (Fig. 2). 
The air blast is necessary since chips from the 


Fig. 5. Turning the periphery 
of a hardened commutator 
pressing ring on a_verti- 
cal turret lathe. Previously 
ground all over, the ring is 
now turned to size on the 
outside and rough-turned, 
then ground, on the inside in 
less than half the time. 


soft, stringy weldment do not curl or break off. If 
allowed to take care of themselves, the chips 
would tend to scuff against, and mar, the finished 
surface. 

A phenomenon peculiar to turning with ce- 
mented oxide can be seen in Fig. 3, where two 
rotor spiders are compared. The ground right- 
hand spider does not look as smooth as the turned 
left-hand spider. But appearances are deceiving. 
Actually, the ground spider is slightly smoother, 
has a slightly better finish than the turned spider. 
This illusion is caused by the extremely regular 
points of contact of the ceramic tool with the 
work-piece. Light is reflected from these points 
in a regular pattern, giving the impression of 
great smoothness. 

Machining hardened metals is an interesting 
field for the use of cemented oxides. Turning 
(prior to grinding) of the landing-gear cylinder 
shown in Fig. 4 is a typical application. The part 
is SAE 6407 steel that has been heat-treated to 
52 Rockwell C, and is handled on a 25-hp, 32- 
inch Lodge & Shipley lathe. The accompanying 
table has been prepared to present a comparison 
between setups using carbide and cemented- 
oxide tools. With the latter tooling, a difference 
of only 0.0003 to 0.0005 inch was found along the 
47-inch length of each cylinder. 

Although turning may, in some _ instances, 
eliminate grinding, there are bound to be areas 
where grinding is still essential to produce an 
extremely fine finish. In many of these cases, 
turning with cemented oxides can reduce the 
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Fig. 6. High-volume, automo- 
tive bearing retainer with the 
tool-holder positioned in rela- 
tion to the chamfer it cuts. 
The hardened steel rings are 
chamfered on a precision bor- 
ing machine at a speed of 600 
fpm using disposable ce- 
mented-oxide inserts. 


amount of grinding previously scheduled. A 
manufacturer of large electrical apparatus cut 
grinding time on commutator pressing rings more 
than 50 per cent by the preliminary use of ce- 
ramic tools. 

The rings, carburized and hardened to 60 
Rockwell C, had been ground on all diameters 
until re-engineered for turning on a 42-inch King 
vertical turret lathe. They are now set up for fin- 
ish-turning the 23.245-inch outside diameter, 
Fig. 5, and for rough-boring the 13.185-inch di- 
ameter tapered bore. The bore diameter is held 
undersize at 13.180 inches to allow for finish- 
grinding. This last operation is necessary because 
the 42-inch vertical turret lathe has a minimum 
feed rate of only 0.0105 ipr (inch per revolution ). 

For turning, a TDTR-85 tool-holder and a TB- 
163P3 cemented-oxide insert were used at a 
speed of 23.1 rpm and at the lowest available 
feed of 0.0105 ipr. One pass was made at a cut 
depth ranging from 0.013 to 0.018 inch. 

A TDTL-85 tool-holder, mounting the same 
insert as for turning, was used for the boring 
operation. This was done at a speed of 18.7 rpm 
and at the same minimum feed rate as before. 
Two passes were taken—the first, or roughing, at 
a cut depth of 0.015 inch, and the second, or 
semifinishing, at a depth of 0.0025 inch. Total 
time for turning, boring, and finish-grinding is 
now 120 minutes, as compared to the 330 min- 
utes previously required to finish all diameters 
by grinding only. 

An SAE 5060 bearing retainer, Fig. 6, is in 
high-volume production in a large automobile 
plant. A 0.078-inch by 45-degree chamfer is re- 
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quired on the inner diameter of these hardened 
(60 to 62 Rockwell C) steel parts. It is cut on a 
double-spindle precision boring machine tooled 
with disposable cemented-oxide inserts and op- 
erated at a speed of 600 fpm with a feed of 0.005 
ipr. The tool-holder (SETN-85) has a 1- by 
1 1/4-inch shank and a 45-degree lead angle. An 
average of seventy parts is machined per cutting 
edge of the insert. 

In view of the successful applications pre- 
sented, it should be pointed out that cemented 
oxides have definite limitations such as brittleness 
and inability to successfully handle interrupted 
cuts. Cemented-oxide tools do, however, have 
many definite advantages, and these should be 
more fully explored. 


Textured Finish for Stainless Steel 


A new finish, called “Fro-Zon,” is now applied 
to stainless steel to give the metal a frosted ap- 
pearance. Developed by Stamping Service, Inc., 
of Detroit, Mich., this finish is being used on 
stainless-steel automobile trim sections supplied 
by Allegheny Ludlum Steel Corporation. 

Fro-Zon is produced by a type of semi-blasting 
technique that forms tiny mounds on the surface 
of the metal. The finish, which is put on very 
lightly, does not penetrate the surface, but dif- 
fuses the light rays to give a frosted effect. Also, 
it is applied after the steel is formed. During ac- 
celerated field tests, weathering has not proved 
detrimental. 





MANUFACTURERS of assembled metal prod- 
ucts can look to the automotive industry for ad- 
vanced ideas if they wish to mechanize produc- 
tion and cut time and costs by applying grouped 
fastenings in a single operation. Automatic ma- 
chines are now being used by automotive manu- 
facturers for the assembly of engines, transmis- 
sions, rear axles, and differentials, in addition to 
many other units on cars, trucks, and buses. The 
process can be used in other fields of manufac- 
turing such as the assembly of aircraft engines, 
machine tools, valves, pumps and compressors, 
and home appliances. 

Automatic assembly machines are relatively 
new to the family of multiple-spindle equipment. 
Nevertheless, they are a logical sequence to 
multiple drilling, tapping, and reaming, and offer 
speed, accuracy, and consistent savings. Since 
these machines are custom-designed for each spe- 
cific job, they can be built for manual, semi-auto- 
matic, or fully automatic operation, and to drive 
almost any size or pattern of bolts or screws. 
Whether the fastening cycle is manually or au- 
tomatically initiated, the assembly machines will 
run each fastening to its predetermined torque 
with excellent control of uniformity. Installed 
units are operating with pre-set torques of up to 
580 foot-pounds. 
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Reduce 
Assembly Costs on 
High-Production Runs 


When fastenings occur in a group 

of two or more, there is a definite 

advantage to assembling the entire 
group simultaneously. 


G. E. CADE 


Manager, Assembly Machines 
Ingersoll-Rand Co. 
New York, N. Y. 


Although almost any bolt pattern can be han- 
dled, the most popular are circular, rectangular, 
and in-line. Some units are adjustable to handle 
more than one bolt pattern and have proved to 
be practical when the required adjustment is not 
over too wide a range. Other units are designed 
to operate in a reverse direction to 
grouped fastenings simultaneously. 


remove 


Design and Application 


Design possibilities for automatic assembly 
equipment are almost limitless. Specifications of 
a few typical installations show their wide range 
of applications. The units need not be in the 
form of a fixed installation—portable units such 
as that shown in the heading illustration are used 
on a large scale. 

Here, an automatic transmission is being 
mounted on a V-8 engine. The assembly unit is 
designed to support the transmission while it is 
positioned with the aid of the pneumatic cylinder 
seen directly above. Four air-motors, arranged in 
a semicircle, drive the fasteners home. 

In a large automotive-transmission plant, two 
operators, each with a single-spindle pneumatic 
screwdriver, tightened four slotted-head screws 
on a rear pump to a torque of 14 to 16 foot- 
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pounds. Two additional operators checked these 
values with hand torque wrenches. The fasteners 
are made of a special-alloy steel and are evenly 
spaced around a 4-inch bolt circle. Individual 
screwdrivers left burrs on the heads and not only 
broke an average of ten bits a day, but also 
stripped the threads on an average of twelve 
holes in the same period of time. 

An automatic assembly machine was designed 
for the job. It is stand-mounted, air-cylinder acti- 
vated, and has a clamping jig to accurately locate 
the work. The machine tightens the screws to the 
required torque without marring the heads and 
without stripping the threads. Whereas four men 
were originally required, only one is now needed, 
yielding a saving of approximately $60 per eight- 
hour shift in labor costs alone. 

Two opposed automatic assembly machines 
are shown in Fig. 1. These are fixed installations 
at one station of a transfer machine handling au- 
tomobile engines. From a hopper above each 
unit, gravity-feed chutes direct a supply of nuts 
to eight 3/8-inch-diameter bolts extending from 
the caps of four connecting-rods. Only a 7-foot- 
pound torque is exerted by the eight air-motors 
while running the nuts. This is to avoid stripping 
the bolts should a nut be started with a crossed 
thread. 

After a timed interval, air pressure is increased 


and the nuts are tightened to the proper torque 
value of 35 to 40 foot-pounds. Above the block 
can be seen a monorail conveyor carrying the 
remaining four piston assemblies which will be 
inserted at the following station. The work area 
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of the nut-running station, with the air-motors 
extended, is shown more clearly in Fig. 2. 

In another instance of automotive assembly, 
a transmission carrier was secured to a rear-axle 
housing by ten 3/8-inch nuts. Due to the snug 
fit of a pedestal on the carrier and a matching 
boss in the housing, a press operation was neces- 
sary. Two presses, capable of applying a 500- 


Fig. 1. (Above) A pair of op- 
posed automatic machines for 
assembling automobile engines. 
These units feed nuts to con- 
necting-rod bolts and run them 
to about 40 foot-pounds torque. 


Fig. 2. (Left) Work area of the 

automatic assembly machines 

shown in Fig. 1. The air-motors 

are in their extended position. 

Four connecting-rods are han- 

dled here, and four at a subse- 
quent station. 





pound load, were used. After the carrier was 
pressed into the housing, the nuts were individ- 
ually tightened with a single-spindle nut runner. 
The required 45 to 55 foot-pounds of torque was 
obtained satisfactorily by experienced operators, 
but inexperienced operators had difficulty meet- 
ing these specifications. 

An advanced procedure was adopted by the 
installation of a 175-pound assembly machine 
suspended from a 200-pound balancer over the 
moving conveyor. The transmission carrier was 
hand-set on the housing and dropped to within 
1/8 inch of its final location. The ten-spindle as- 
sembly machine then ran all ten nuts simultane- 
ously to the required torque. Shop air pressure of 
95 psi was regulated to 65 psi for the machine. 
Running all the nuts at the same time prevented 
any tendency to bind. Also, accurate torque con- 
trol eliminated the need for a press operation. 

Use of the assembly machine released three 
men per day for other work. The rate of 147 units 
per hour was easily maintained, and could have 
been stepped up to 250 units per hour had the 
production rate on the rest of the line permitted. 

Illustrated in Fig. 3 is another example of how 


automatic assembly operations can be integrated 
with a moving conveyor line. The unit has a 
twelve-spindle power-head that handles ten cap- 
screws on five main bearing caps, and two of 
four cap-screws on the flywheel housing. 

Engines are received from the powered as- 
sembly line with the engine parts, including the 
cap-screws, in place. A switch is actuated when 
the engine enters the machine, causing it to go 
through the following cycle: 

1. Air-motors driving the spindles start, and 
the power-head descends and engages the cap- 
screws. 

2. All twelve fasteners are run to a stall and 
the air-motors shut off. 

3. The power-head retracts and the engine 
moves out of the machine. 

Torque settings for the spindles are set so that 
the cap-screws (1/2-inch diameter) on bearing 
Nos. 1, 2, 3, and 4 are tightened to a value of 90 
to 120 foot-pounds, while those (9/16-inch diam- 
eter) on bearing No. 5 read 120 to 150 foot- 
pounds. The torque on the flywheel-housing 
cap-screws is not important as it must be subse- 
quently removed for further operations. 


Fig. 3. Automatic assembly machine is an integral part of conveyor line. Twelve spin- 
dles, powered by individual air-motors, tighten ten main bearing cap-screws and two 
flywheel-housing cap-screws. (Cover panels have been removed for clarity.) 
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A Machine Tool Builder Looks at 


NUMERICAL CONTROL 


GORDON A. McALPINE 


Industrial Sales Division 
Ex-Cell-O Corporation, Detroit, Mich. 


NUMERICAL CONTROL cannot be applied to 
all conventional machine tools. From the build- 
er's viewpoint, probably the most dangerous mis- 
conception is the vague idea that any machine 
tool, once equipped with numerical control, can 
become a super machine. That would be ideal, 
but it is not true. This is due to basic design pre- 
cepts. In fact, the root of a good many problems 
—not heretofore recognized by either the ma- 
chine tool builder or user—results from an all too 
common acceptance of fallacies about what 
numerical control is, what it does, and how it can 
reduce costs. 

Regardless of the. tolerances built into a ma- 
chine tool designed for manual operation, a good 
operator will consciously or subconsciously feel 
backlash in gears, wind-up in screws, and tight- 
ness in a chucking operation. Many times the 
trained operator can actually better the toler- 
ances built into the machine tool. In other words, 
he can compensate for the tool’s peculiarities. 

If the operator is removed from the conven- 
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tional machine tool, an electronic or mechanical 
intelligence as good as the human brain should 
be provided. This, in 1959, cannot be done. 

With regard to the question of “retrofit” (the 
rebuilding of an existing machine to accept nu- 
mercial control), there are many problems. 
Bluntly stated, retrofitting is not easy. The first 
stumbling block may be the actual first cost. 
Retrofitting is bound to necessitate a complete 
overhauling of the machine. Quite probably, 
functional redesigns for adaptation to servo drive 
and frictionless screws are required. In addition, 
general rework to obtain greater accuracy may 
be necessary. Sometimes retrofitting works; more 
often, both the builder and the user are disap- 
pointed. 

Why cannot a conventional machine tool be 
adapted for use with numerical-control equip- 
ment? To answer this question, the differences 
between the standard machine tool and one 
specifically designed for use with a numerical- 
control system must first be considered. The 


119 








numerically controlled tool is normally larger. 
Size, weight, width, and length of slides, and 
diameter of shafts and bearings are all increased 
due to problems not found in the design of stand- 
ard tools. These problems are primarily caused 
by the forces of static friction, called “stiction.” 
Stiction must be overcome to control the move- 
ment of machine slides. The importance of the 
static-to-kinetic friction ratio must be recognized. 
If the ratio is too great, or if it is erratic, the 
machine tool will lack close control and the ac- 
curacy obtained will be far less than that for 
which it was originally designed. 

Machine lubrication must be foolproof and 
automatic. Accurate metering of the lubricant 
is extremely important. Under-lubrication will 
cause excessive wear, while over-lubrication will 
alter the physical ratios that affect the machine’s 
performance. 

Electric motors must be selected carefully to 
suit the work requirements. Underpowering, 
even if in the operable range, will generate ex- 
cessive heat; overpowering adds unnecessary 
weight and extra cost. An era of design is ap- 
proaching when the use of electric motors in the 
sizes, speed ratios, and weights presently em- 
ployed in machine tools will be questionable. 
The use of hydraulic torque motors will also re- 
ceive serious study. These can provide a wider 
range of speed ratios. In addition, they have little 
or no heat to dissipate, are flexible in application, 
and occupy a small space. 

Designing the numerically controlled machine 
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Fig. 1. Here, a numerically controlled machine 

table drive, consisting of a pre-loaded ball screw 

and nut and thrust bearings, is being tested. Both 
slides move on anti-friction rollers. 


is only the first step. Closer tolerances are essen- 
tial in building each assembly. There must be 
greater care in fitting screws and bearings and 
more careful cleaning of the slides and ways. 
Push and slide fits must be closer and yet allow 
free movement with a minimum of power. For 
example, drive-screws must be taut but not 
stretched or shortened. At the same time, they 
cannot be allowed to shift or have any backlash. 

The mounting of main drive-screws illustrates 
one facet of design and assembly. In standard 
type machine tools, each end of these screws is 
normally supported in a bearing and nuts are 
used to take thrust. In numerically controlled 
machines a thrust bearing is installed at each 
end. This is more expensive, but necessary. In 
Fig. 1, the drive-screw for the table of a numeri- 
cally controlled machine is seen being inspected. 

After the machine is assembled, errors must 
be located—if there are any. The man making the 
final tryout of the machine must have consider- 
able experience and theoretical knowledge to 
trace and correct any error. He must have both 
patience and common sense. 

At the present time, Ex-Cell-O, along with the 
majority of machine tool builders, does not build 
numerical controls. With this arrangement, cus- 
tomers are given the same latitude in choosing 
their controls as they have had in selecting their 
electrical equipment; the only requirement is 
compatibility. Ex-Cell-O machine tools, includ- 
ing the Numeri-Trol profiling machine seen in 
the heading illustration, will accept a digital, 
pulse-data, or phase-analog system. 

A work-piece can be defined mathematically 
in any of these systems in its fashion. Each op- 
erates equally well within its framework of ref- 
erence and designed tolerances. In the missile 
industry, for example, the design engineer is usu- 
ally a research physicist. He produces a mathe- 
matical definition. Until now, to reproduce this 
mathematical definition pictorially has been a 
time-consuming problem. With numerical con- 
trol, however, the mathematical definition is pre- 
ferred to the picture; whether the definition is 
analog or digital is determined by the system. 

Once the machine is built and merged with 
proper controls, the immediate question of where 
the equipment should be applied is apt to arise. 
One of the most logical considerations is the type 
of product. The ones most suitable for numerical 
control are those that require masters, such as 
cams or templates, or special work-holding fix- 
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tures to machine. These work-pieces normally 
require a great deal of lead time and have a rela- 
tively low production rate. 

Although parts fitting these categories are usu- 
ally ideal for production on some type of numeri- 
cally controlled machine tool, such equipment 
can be used for other jobs in industries present- 
ing parallel problems. The products might be 
hundreds of templates for aircraft wing sections 
or parts for steam turbines where five or six units 
a year may be considered a large output. Each 
case must be decided on its own merits. Usually, 
however, numerically controlled equipment is 
used as the “master” supplying master tools to 
the “slaves” in the plant. These slaves are the 
tracer or cam-follower type machines that turn 
out a high volume of parts at relatively low cost. 

Originally, numerical control was applied to 
machining operations, such as milling and drill- 
ing. Now, in the next phase of development, 
it is being applied to boring, turning, and grind- 
ing operations as seen in Fig. 2. 

The buyer of this type of machine tool must 
often be trained to accept the idea of numerical 
control in almost the same manner and degree as 
the manufacturing group. To make matters more 
difficult for the builder, there is no rule of thumb 
that says this or that machine would be better 
controlled numerically. Nor can it be said that 
this product or that could invariably be improved 
or manufactured more cheaply. Each product 
must be judged by itself. 

Almost every manufacturer and industry has 
some use for numerical control but it would be 
inaccurate to state that every part produced 
could be handled in the same fashion. It is ex- 
tremely doubtful that a high-production trans- 
fer line will ever be replaced by numerical con- 


Fig. 2. A simple fixture 
easily adapts a numeri- 
cally controlled profil- 
ing machine for grind- 
ing templates. Wheel is 
dressed spherically. 
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trol. Some of the operations, however, on this 
type of line may very shortly be handled by 
tape or card control. Tracer type or cam-follower 
machines will very likely remain in use for the 
multiple production of low-cost parts. 

Industry is ready. Numerical-control equip- 
ment is available. It remains for the machine tool 
builder to match the two. The field is extensive. 
Even in this stage of development, one of the 
large aircraft manufacturing companies an- 
nounced that it expects to spend almost one hun- 
dred million dollars for capital equipment in the 
next ten years. A conservative guess is that about 
three-quarters of this sum would be spent in 
areas related to numerical control. 

The applications of numerically controlled ma- 
chines are increasing. Various companies are 
making controls that will recognize a black line 
on white paper—the line-follower system. A loft 
drawing of an automobile body can be used to 
make a tape that will, in turn, produce a flat tem- 
plate used in body work. For the average car 
thousands of different templates are necessary. 

Today, the cost of a numerical-control unit 
might represent two-thirds of the entire cost of 
an installation. This percentage may not always 
remain the same. It is quite possible that future 
machines may become very simple basic mech- 
anisms tied into elaborate control systems. De- 
pending upon what is required of the equipment 
—and assuming that the problems of design and 
construction are mastered—the machine may be- 
come an appendage of the controls. When tech- 
nicians have been trained to operate and service 
this equipment and designers educated to think 
of their work as a preparatory step to machining, 
industry will be well on its way to utilizing the 
immense capabilities of numerical control. 





How Product Redesign Removed Headaches 


JOHN W. BERG and JOHN L. WINGARD 


Manufacturing Research Section 
Boeing Airplane Co., Seattle, Wash. 


HOW TO SOLVE a production problem that 
threatens to tie up assembly lines is sometimes 
a poser for manufacturing and engineering per- 
sonnel. For example, in early production stages 
the need for acceptable refueling-boom tubes 
for Boeing’s KC-135 jet tanker-transport became 
urgent. First attempts to machine the 25-foot, 
extruded aluminum tube within an over-all tol- 
erance of 0.030 inch resulted in a spectacular 
lack of success. Uneven milling cuts, twist and 
warp in the tube, and dimensional variations be- 
came the rule rather than the exception. 

Spar-mill operators tried everything they 
could think of to remedy the situation, including 
resetting the machines for each of ten milling 
cuts. The rejection rate stayed at a straight 100 
per cent. A detailed study was made of the 
boom-tube problem, from design to assembly. 
The extruded tubes were 25 feet long with a 
round inside surface and an elliptical outside 
surface as seen at A in Fig. 1. The length of the 
tube was not exceptional, but the weight of the 
extrusion exceeded the capability of the largest 
extrusion presses available at the time to produce 
within the required tolerance. Also, variation in 
the tube’s cross-sectional thickness caused severe 
mandrel drift during extrusion, warp and twist 
during heat-treating, and difficulty in straight- 
ening by the draw-stretch method. 


The tube was supposed to be straight within 
plus or minus 0.060 inch over the 25-foot length, 
while wall thicknesses were presumed to be to 
size within plus or minus 0.030 inch, and inside 
and outside diameters within plus or minus 0.005 
inch. However, the extrusions exceeded engineer- 
ing tolerances. 

After the initial inspection, the long tubes had 
to be machined to produce eight flat surfaces 
and two curved surfaces on opposite sides as 
seen at B, Fig. 1. Several machine setups were 
required to compensate for twist and warp. The 
flat cuts varied in width, and this in turn changed 
the residual stresses and caused additional warp. 
The wall thickness varied considerably over the 
entire length. 

So that the milling cuts would be even, a new 
extrusion design was recommended by Boeing 
engineers, as shown at C, Fig. 1. With this de- 
sign, cutoff flats are provided on the extrusion. 
The number of milling cuts was reduced from 
ten to four. The new design also called for the 
use of a lighter but stronger aluminum alloy 
which increased the strength of the tube ap- 
proximately 20 per cent. Dotted lines indicate 
where the four machine cuts are made. The flat 
surfaces end at a definite point and any variation 
in over-all wall thickness is reduced. The rela- 
tively thin portions of the tube are now 90 de- 


Fig. 1. Cross-section of original boom tube extrusion before machining (A); cross-section 
of same extrusion after machining (B); and cross-section of extrusion now used (C). 
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grees apart, rather than 180 degrees as on the 
original extrusion. This design reduces the like- 
lihood of out-of-roundness on the inside of the 
tube. 

Two extrusions of the new design were milled 
and given a complete dimensional check. Both 
were accepted. They were the first two satisfac- 
tory boom tubes produced for the KC-135 jet 


tanker-transport. Thus, the threat of a produc- 
tion bottleneck was ended. 


Fig. 2. Applying ultra- 
sonic measuring equip- 
ment to check the 
thickness of an airplane 
refueling-boom tube. 


A Branson Model 14 Vidigage thickness tester 
based on the application of ultrasonic sound 
waves is used to measure the wall thickness of 
the tubes within 0.001 inch, as seen in Fig. 2. A 
complete dimensional check is made in fifteen 
minutes. The material thickness is indicated by 
a vertical line on 2 cathode-ray tube. A V-block 
fixture is used to inspect the boom tubes for 
straightness. The rejection rate of boom tubes is 
now negligible and not one has failed in flight. 


Contouring Stainless-Steel Honeycomb Electrolytically 


Stainless-steel honeycomb for aircraft and mis- 
sile construction is difficult to machine by con- 
ventional methods. However, flat surfaces of such 
material are being machined successfully by the 
electrolytic process. At present, this process has 
been applied to contour machining by Ekstrom. 
Carlson & Co., Rockford, Ill. The company has 
applied for a patent covering 
this application of a modified 
tracer control and the electro- 
lytic process to the machining 
of curves, spirals, and recesses 
in honeycomb. 

Almost any shape, profile, 
or contour that can be ma- 
chined on solid metal can now 
be duplicated on honeycomb 
as well. Close tolerances can 


Representative stainless-steel hon- 

eycomb part machined by the 

electrolytic process with modified 
tracer control. 
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be held, and the machined surfaces are free from 
burrs or metal layover. Since no heat is gener- 
ated, no metallurgical changes take place, there 
are no grinding cracks, and the surfaces are stress- 
free. Also, skin brazing is simplified. A typical 
part that has been cut in this way is shown in the 
accompanying illustration. 





Power-Brushing Deburrs and Finishes 
Hydraulic Pump and Motor Components 


VERNE K. CHARVAT 
Osborn Mfg. Co., Cleveland, Ohio 


HYDRAULIC PUMPS AND MOTORS are re- 
quired to perform efficiently under severe condi- 
tions of service. Important surfaces of many 
close-fitting components are accurately and 
smoothly finished to prevent or control the flow 
of liquids under high pressures. Burrs or small, 
loosely attached, metal particles cannot be 
allowed to remain on any surfaces and edges ex- 
posed to the circulating fluid, only to eventually 
become dislodged, and render these parts in- 
operative. Producers of hydraulic equipment 
must therefore give special attention to the fin- 
ishing methods they employ. 

Recently, power-brush-finishing by the Brush- 
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amatic method has substantially reduced the 
production costs of a large variety of parts for 
hydraulic devices. This method, developed by 
the Osborn Mfg. Co., is capable of achieving 
finishes on surfaces and edges to a smoothness in 
the range of from 8 to 10 micro-inches. The de- 
gree of smoothness obtained can be controlled 
closely during production. In addition, the width 
of blend or rounding of the edges at the inter- 
section of surfaces can be held to within a toler- 
ance of 0.001 inch. 

A non-metallic brush operating at 1750 rpm 
and used in conjunction with a brushing com- 
pound has been found satisfactory for finishing 
hydraulic pump and motor parts. The machines 
employed have means of regulating brush pres- 
sure, controlling the work position, and auto- 
matically applying the compound. After the start 
button is pushed, the work cycle is automatic. 

One benefit obtained is the removal of minute, 
insecurely held metal particles which can cause 
metal-to-metal interferences between precision- 
machined mating parts. These particles are usu- 
ally found at edges, especially where the tool 
leaves the work-piece after completing its cut. 
The flexible action of the brush allows it to con- 
stantly remain in contact with the surface and 
the edges being finished to remove any burrs or 
other surface imperfections. 

Another advantage of the process is that the 
surface finishing and the rounding of edges or 
surface blending can be selectively controlled. 
Relatively unimportant edges need not be over- 
finished. A power brush can be made to approach 
edges from different directions to obtain different 
degrees of finishing. The optical comparator 
screen seen in Fig. 1 shows the image of a gear 
tooth that has been power-brushed to obtain a 
0.003-inch maximum surface blend at the root. 
The amount of blending is reduced uniformly, 


Fig. 1. Image of a gear tooth that has been power- 

brushed to obtain a varying amount of edge rounding or 

blending. Edge shape changes gradually from square 
at the tip to a 0.003-inch blend at root. 
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Fig. 2. (Right) Two pump gears 

made of powdered metal. Gear 

at left has a burr left by grind- 

ing while the gear at right has 

had this burr removed and 

the edges blended by power- 

brushing both faces for five 

seconds. 
Fig. 3. (Left) Cast-iron port 
plates before (left) and after 
(right) power-brushing. Deburr- 
ing and removal of cast-iron 
particles was important to pre- 
vent damage to other parts of 
the hydraulic system. 


thus obtaining an unblended edge at the tip 
of the gear tooth. 

The end faces of pump gears require a smooth 
surface blend generally in a size of about 0.005 
by 0.005 inch for the full length of the edges 
around the profile of the teeth. The edges of 
gears can be readily blended to such tolerances 
on a production basis. For example, the pump 
gear seen at the right in Fig. 2 has been de- 
burred and the edge finished by power-brushing 
each face for five seconds. 

Complete mechanization of the finishing of 
parts which previously required several tedious 
hand operations has not only reduced manufac- 
turing cost but has assured uniform results at 
a uniform production rate. A power-brushing 
machine can be changed quickly from finishing 
one part to another. Often this can be done by 


Fig. 4. This rotor for a vane type pump, about 2 1/2 

inches in diameter, was power-brush-finished on both 

faces and the periphery in thirty seconds. Uniform, 
smoothly finished edges were obtained. 
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simply changing the holding tixture, positioning 
the part and the brush to obtain the right angle 
of contact, and setting the brush pressure. 
Change-over time is frequently accomplished in 
less than five minutes. 

Cast-iron port plates are seen in Fig. 3 before 
power-brushing, at the left, and after, at the 
right. The edges of the periphery, the circular 
slots, the bore, and all other holes in the right- 
hand plate were deburred and the intersecting 
surfaces blended. Since this part was made of 
cast iron, any loose particles had to be removed. 

Another part finished by power-brushing, a 
pump rotor used in vane type pumps, is seen in 


Fig. 4. A uniform surface blend at the edges and 
complete burr removal have been obtained. The 
brushing cycle for completing both faces and the 
periphery was thirty seconds. 

Heat-treating problems are reduced by power- 
brushing. Tool marks or other notch-like surface 
conditions can cause cracks during heat-treat- 
ment due to stress concentrations. When these 
surface imperfections are removed the stresses 
are distributed and the cracks are avoided or re- 
duced. Power-brushing has been used to both 
minimize stress concentration and improve 
fatigue properties by reducing progressive frac- 
tures which start from minute surface markings. 


Press-Fit or Slip-Fit Bushings? 


FRANK G. ZAGAR, President, Zagar, Inc., Cleveland, Ohio 


The usual toolroom practice in making jigs is 
to jig-bore the holes for drill bushings precisely 
and pay notably less attention to the size of the 
bored hole. The bushings are then ground on 
their outside cylindrical surfaces to obtain a press 
fit in the jig. Experience in the manufacture and 
application of drill bushings, however, has led 
engineers at Zagar, Inc., to abandon this tech- 
nique and adopt the use of large type slip-fit 
bushings. 

There are several objections to the use of press- 
fit bushings. When a new bushing is ground to 
fit the hole, concentricity between the inside and 
outside surfaces may be lost, thus impairing the 
accuracy achieved by the bushing manufacturer. 
The stress of pressing the bushings into the jig 
will make the inside diameter smaller and neces- 
sitate an additional lapping operation. Further- 
more, the toolmaker may improvise when lap- 
ping, since it is impractical for him to have laps 
for all sizes of bushings. The result is often a 
bushing with an incorrectly sized hole and a poor 
finish. If a large number of press-fit bushings are 
installed in a drill jig, the accumulated stress will 
sometimes warp the bushing plate. These condi- 
tions increase costs, interfere with accuracy, and 


BORE FOR ; 
PRESS-FIT BUSHING > 
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slow up production. A press-fit bushing is speci- 
fied for the hole seen at X in the illustration. 
The disadvantages presented for press-fit bush- 
ings can be avoided by using renewable slip-fit 
bushings equipped with locking screws as a 
standard. When a slip-fit is specified for the 
bushings (View Y), no grinding is required. The 


original accuracy is thus retained, and the inside 
and outside surfaces remain concentric. Since the 
bushing fits the hole precisely and is a slip-fit in 
the bore, distortion of the bushing does not occur 
and the need for lapping is eliminated. Further- 
more, the bushing manufacturer's finish is pre- 
served. 

Some argue that to use slip-fit bushings in holes 
not having steel liners will lead to hole wear in 
the bushing plate. Usually, however, this wear 
does not occur, since in practice the bushing is 
rarely removed throughout the life of the jig. If 
removal is required once or twice, replacement 
bushings are made to duplicate the original one 
in every detail. Although the operator of the jig- 
boring machine must not only locate the holes 
precisely but bore them to the exact size as well, 
the results more than compensate for the extra 
care required. 


Bore in jig plate at (X) is dimensioned 

for a press-fit bushing. When a slip- 

fit bushing is used, limits are given 

for the hole diameter. Those shown 
at (Y) are typical. 
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TRANSFER LINE SLASHES MACHINING TIME 


ON SPRAY-GUN BODIES 


W. J. TILLMAN, Chief Industrial Engineer 
The DeVilbiss Co., Toledo, Ohio 


PRODUCTION of spray-gun bodies is one of the 
major activities of the DeVilbiss Co., Toledo, 
Ohio. Five models of these gun bodies are manu- 
factured. Each requires sixteen or more machin- 
ing operations. 

Until recently, all production operations except 
cleaning were done in sequence on conventional 
six-spindle drill presses and hand turret lathes. 
Each machine had its own storage rack. The op- 
erator took a work-piece from the rack, processed 
it, then placed it in the rack of the machine next 
in line. To avoid holding up the whole line when 
one machine was down for tool changing, each 
rack stored a large number of work-pieces. 

Whenever a different model went through the 
lines, the machines had to be set up, and it re- 
quired some six weeks to clear the lot through all 
the machines. Total machining time per gun 
body averaged twenty-eight minutes. 

To expedite production and minimize labor re- 
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quirements, a transfer machine, designed and 
built by the Swift Ohio Corporation, was installed 
to do the entire job virtually automatically, ex- 
cept for the loading and unloading. 

In addition, a double-end Holomatic machine, 
Fig. 1, was installed to perform a qualifying oper- 
ation. As a result, processing costs have dropped 
47 per cent, largely because only three men 
are required—one man, on the Holomatic, drills 
and faces the trigger hole, which is used for all 
locating purposes in the transfer machine; a 
second loads and unloads the transfer machine; 
and a third man makes roving checks at the ma- 
chining stations. Total machining time has been 
slashed to thirty seconds per gun body. 

Bodies are either aluminum forgings or zinc 
die-castings. The different models have detail dif- 
ferences that require variations in the work- 
holding means, as well as in some of the tools 
used. Backing portions of all fixtures on the trans- 
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fer machine are identical, but for each model 
there is a set of pad inserts that must be placed 
in each fixture. 

It takes a crew of three men from five to seven 
days to remove a set of tools and fixture inserts 
and to install and check another set. While this 
time is far less than that for the previous setups, 
it still is enough of a factor to make it practical to 
run each gun-body model in large quantities be- 
fore a change-over is made. 

After the qualifying operation on the Holoma- 
tic, the bodies are passed through an Acme seven- 
spindle buffing machine. Each work-piece makes 


Fig. 2. Some of the fifty-two 
heads of the forty-three-sta- 
tion transfer line. Manual 
buttons above each head per- 
mit individual cycling for set- 
ting up. Fixtures can be seen 
along the path between the 
opposing heads. 


Fig. 1. This double-end ma- 
chine performs the qualifying 
operation of drilling and fac- 
ing the trigger hole. On the 
transfer line, the trigger hole 
provides a locating point for 
the work while in the fixture. 


two circuits, one for each face, with a turnover 
between, passing by five heads. An air-ventilated 
buff on which a DeVilbiss gun sprays a tripoli 
compound is carried by each head. In addition to 
giving the work-pieces a luster, the buffing as- 
sures proper nesting in the fixtures of the transfer 
machine. 

The work stations of the transfer machine oc- 
cupy two adjacent sides of a rectangle. The third 
and fourth sides of the rectangle are occupied by 
cleaning and unloading stations and by the elec- 
trical equipment, respectively. Work from the 
buffing operation is brought to the loading sta- 
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tion, as seen in the heading illustration. Here, 
empty fixtures are returned from the unloading 
station by the roller conveyor seen on the left. 
Once loaded, the fixtures are pushed over a track 
on to an indexing mechanism. Shot pins engage 
holes in the fixture bases, locating them accu- 
rately at each of the machining stations. 

A close-up view of part of the line appears in 
Fig. 2. All tools are carried in either Bellows or 
Drillmation heads, each of which advances, feeds, 
and retracts in time with the indexing of the fix- 
tures. Most of the heads are set horizontally, and 
at some stations are on both sides of the work 
path. Several are above the path and operate at 
an angle. Operations performed include drilling 
(some of which is step-drilling requiring more 
than one station), reaming, counterboring, tap- 
ping, milling, and spot-facing. On some gun 
bodies, external threads are cut with an acorn die 
which, like the taps, is fed by a lead-screw. 

A feature of the machine is a panel (Fig. 3) of 
impulse counters. Each tool in the line has its 
own counter. From empirical knowledge, the 
counters are set for a given number of cuts that 
their respective tools can make and still hold size. 
When a tool has made this number of cuts, the 
counter runs out and signals a tool change. A new 
tool is installed, and the counter is then reset. 
Near each station is a locker of spare tools. In this 
way, the setup man always has a new or reground 
tool close at hand and can install it quickly. 

Tools are fed at a pre-set rate by air or hy- 
draulic means, or by a combination of the two. 
All stations are exactly 15 inches apart. Indexing 


Fig. 4. On the third side of the rectangle, the fixtures 
pass through a cleaning booth. A roller conveyor then 
advances the fixtures to the unloading station. 
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Fig. 3. Each of these impulse 
counters is set for a given 
number of cuts that a prop- 
erly ground tool can make. 
By limiting the cuts to a 
safe figure, the chances of 
failing to produce work of 
specified dimensions are 
greatly reduced. 


of the work-fixtures is performed by air-operated 
plungers. Interlocks prevent indexing until all 
feed movements have been completed. 

After traversing the work stations along the 
first side of the rectangle, the fixtures advance 
automatically to the adjacent side. When later 
they move onto the third side, they pass through 
a booth where chips are blown off by a mixture 
of compressed air and cleaning spirits. In Fig. 4, 
the fixtures are emerging from the booth and 
moving by conveyor to the unloading station. 





Threading Tool Angles Solved Graphically 


SHERWOOD C. BLISS 


SOME TIME AGO the author designed a single- 
point, form-ground threading tool for cutting 
buttress threads having one flank angle of 15 
degrees and an included angle of 60 degrees. This 
tool could be re-sharpened by simply surface 
grinding its top face, as this did not alter the con- 
tour of the tool tip. 

A graphical solution for determining the nec- 
essary clearance angle of the tool was developed 
when the tool was designed. This solution is also 
applicable to no-lead hobs of which the axis is 
parallel to the axis of the work. 

Fig. 1 shows two views of a l-inch, American 
Standard coarse pitch thread of eight threads 
per inch. A single-point threading tool is shown 
in the cutting position. Curve A is the intersection 
of plane N-N and the surface of the thread helix. 
Any plane normal to the axis of the thread will 
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intersect the thread helix with the same type of 
curve. Inasmuch as the faces of the teeth of a 
no-lead hob will at times assume the position of 
the top face of a single-point tool applied as 
shown in Fig. 1, it is obvious that the hob must 
also have radial relief on its teeth. Referring to 
Figs. 2, 3, and 4, 
radius of thread at its root; 
radius of thread at a point on curve A; 
lead of thread in one revolution; 
angle, in degrees, between side of thread 
and a plane normal to the thread axis: 
radians; 
w expressed in degrees; 
tangent of thread helix angle at radius R; 
distance from root of thread to a point on 
curve A; 
y — length of arc subtended by 
angle w and radius R; 
angle between a line tan- 
gent to curve A at its in- 
tersection with radius R, 
and a line normal to radi- 
us R. 

Enlarged sectional views of 
the screw thread in Fig. 1 are 
shown in Fig. 2 to illustrate the 
method of calculating the con- 
tour of curve A. The surface of 
the thread helix will intersect 
plane N-N when Equation 1, 
which follows, is satisfied. 

l. yT ==xtanO 

2. y= Rw 

: 

2 Rx 
wL 

2x tan O 


» © 


4. x 


The final equation may be ex- 
pressed in degrees instead of 








radians as follows: 
BL 
360 tan O 





Fig. 1. Position of single-point tool 

when cutting screw thread and curve 

formed by intersection of plane (N-N) 
and helix surface of thread. 
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PLANE NORMAL TO THREAD AXIS 


P 
It will be noted from this equation he 
that the increment in distance x for 


each degree of angle is a constant. SECTION ON PLANE si ™ Zz EP. e- 





Consequently, the intersection of LP a 
plane N-N, or any other plane normal AXIS OF THREAD 

to the thread axis, with the surface of 
the thread helix is an Archimedean 
spiral. 

Further consideration will show 
that the angle between curve A, at its 
intersection with a radius R, and a 
line which is normal to the radius at 
the intersection, becomes greater as 
the radius becomes less. This angle is 
greatest at root r of the screw thread. 

Fig. 3 illustrates the method of cal- 
i the angle between curve A, 
at its intersection with a radius, and 
a line which is normal to the radius at 


the intersection. Referring to Fig. ns SECTION ON PLANE N- N x 
as angle w becomes smaller and \ San 
S ” \? 
smaller, Equation 6 becomes true: tide Bes 


6. ytanatan O = yT 











Fig. 2. Enlarged section of screw thread in Fig. 1 
Equation 6 reduces to: showing curve formed by intersection of plane 
, (N-N) and surface of screw-thread helix. 
/. tana oe 
Combining Equations 3 and 7 we 
have: of eight threads per inch is 4 degrees, 39 minutes. 
8. tana L Referring again to Fig. 1, it should be apparent 
2 Rx tan O that no part of the periphery of a hob whose axis 
At the root of the thread is on the line M-—M should encroach on curve A. 
Angle a at the root of a 1-inch American Stand- 
. ard general-purpose Acme screw thread of five 
2 rx tan O threads per inch is 17 degrees, 31 minutes. The 
From Equation 9 we find that angle a at the tool clearance angle should be greater than angle 
root of a 1-inch American Standard coarse thread a as calculated from Equation 9. 


9. tana: 


Fig. 3. (Below) Layout used to calculate the angle (a) between 
curve (A) at its intersection with a radius from the center of the 


screw and a line normal to the radius at the intersection. ANGLE OF ZERO CLEARANCE 


TANGENT TO CURVE A AT POINT P 


ye 


LINE NORMAL TO RADIUS AT P 





I. 


Fig. 4. (Above) Graphical solution of 
Equation 9. In this illustration angle (a) 
is termed the angle of zero clearance. 
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Miniature Differentials Assembled 


by “Knurl 


A “KNURL BROACHING’ technique for mount- 
ing miniature precision gears on hubs without de- 
formation of the gear concentricity has been de- 
veloped by Librascope, Inc., Glendale, Calif. 
Joinings made by broaching are proving strong 
enough to resist severe torsional and tension 
forces that loosen or rupture joints produced by 
other methods. 

Librascope applies the technique to mount tiny 
gears on the hubs of a new tiny two-pinion dif- 
ferential used in analog-computing equipment, 
fire-control mechanisms, flow-totalizing meters, 
rate-of-change computers, and other precise elec- 
tromechanical equipment where shaft rotations 
must be compared. The differential, seen in Fig. 1, 
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Broaching 


weighs only 1.06 ounces. It will accept a maxi- 
mum gear input speed of 1200 rpm with a recom- 
mended maximum static load of 6 inch-ounces. 
Over-all length of the unit is only 0.980 inch, with 
a working circle of the entire differential package 
of 1.090 inches. 

The bevel-gear hubs, to which the 1/8-inch- 
wide aluminum or brass ring gears are fitted, 
are 416 stainless steel, with diameters of 0.500 
and 0.688 inch. The differentials are designed for 
an ambient temperature range of from 
+160 degrees F. 

On most applications, the gears are too small 
for use of pins or set-screws. Cutting through the 
gear to provide for a pin causes loss of concen- 
tricity when thermal expansion takes place, and 
the precise tolerance limits may be exceeded. The 
result is increased backlash and, often, gear dam- 
age. The same problem exists with set-screws. 
Drilling and tapping the miniature walls intro- 
duce distortion, and the pressure exerted by the 
screw creates an out-of-round condition. 

To avoid these eventualities, a straight knurl 
pattern is rolled on the hub surface, Fig. 2. When 
the hub is pressed through the bore of the gear, the 
knurl acts as a broach, cutting serrations in 
the softer gear material. A fine-pitch knurl, usu- 
ally 80 pitch, is used. The knurling increases the 
diameter of the hub by 0.004 to 0.005 inch in the 
local area. 

After knurling, a chip groove is machined 
around the hub at the leading edge of the knurl. 
This groove creates sharp edges which act as 
small broaching teeth when the hub is pressed 
through the gear. The groove collects the mate- 
rial removed from the gear, and prevents galling 
and spalling of the metal. If required, the gear 
can be removed, the chip groove cleaned, and 
another gear pressed on. Where a permanent fit 
is required, a staking groove is provided in the 
hub of the bevel gear. 
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Fig. 1. (Top) One of the ring gears has 
been removed from this differential to 
show the knurl on the hub. 


Fig. 2. (Bottom) Magnified view of the 

knurl. Before assembly operation, a 

chip groove is cut at leading edge of 
knurl to create broaching teeth. 
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MATERIALS 


The properties and new applications of 


materials used in the 


Coolant that Stays Clean and Stops Rust 


“Cold Stream,” a water-soluble, metalworking 
coolant that stops rust, resists rancidity, reduces 
the causes of dermatitis, and is low-foaming, has 
been introduced by S. C. Johnson & Son, Inc., 
Racine, Wis. The product is said to stay clean 
for weeks even when used on cast iron. This 
characteristic is attributed to the fact that the 
formulation does not hold dirt in suspension. 

During extended production tests in metal- 
working plants in Wisconsin and Illinois, the new 
coolant completely eliminated the rust, rancidity, 
and dermatitis problems which had previously 
developed when coolants became dirty. A com- 
bination of anodic and passivating rust inhibitors 
is included in the formula to guard against both 
electrolytic corrosion and atmospheric moisture. 
It does not contain a bactericide. 

The product is neither a sodium-nitrite coolant 
nor a soluble oil, but is said to combine the best 
cooling and lubricating features of both chemical 
and oil type coolants. Surface-active agents used 
in the formula reduce surface tension and bring 
the solution in close contact with the metal. This 
enables the product to cool more effectively than 
water. It can be used for all types of machining 


“Ready Mark’’ air-hardening, pre- 

cision-ground tool steel is pre-colored 

maroon by the manufacturer to facili- 
tate layout operations. 
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mechanical industries 


on metals, including grinding and threading, and 
in equipment such as turret lathes, single- and 
multiple-spindle automatics, and gear-cutting 
machines. 


Precision-Ground Tool Steel is 
Pre-Colored Maroon 


Brown & Sharpe Mfg. Co., Industrial Products 
Division, Providence 1, R. I., has announced an 
air-hardening, precision-ground tool steel that is 
pre-colored maroon to eliminate the cleaning, 
coloring, and drying required for marking ordi- 
nary flat stock. Called “Ready Mark,” this stock 
is rust resistant, requires no greasing or degreas- 
ing, and is easily identified by its color. As shown 
in the accompanying illustration, pre-coloring 
provides a high degree of clarity in layout and 
allows the steel to be used immediately. The 
color coating does not affect heat-treatment. 

Available in nearly 250 sizes ranging from a 
minimum cross-section of 1/8 by 1 inch in 18- 
inch lengths, this air-hardening stock is recom- 
mended for dies, gages, machine parts, shear 
blades, knurling tools, taps, and similar applica- 
tions. The steel, which exhibits freedom from dis- 
tortion due to hardening, will not shrink or crack 





through thin sections when cooled in still air 
from quenching temperatures. The product is 
said to combine excellent machinability with 
wearing qualities midway between those of high- 
carbon, high-chromium steels, and manganese 
oil-hardening steels. It is annealed to give a fully 
spheroidized structure. Pieces are packaged with 
hardening and tempering instructions. 


Air-Melted, 2 Per Cent Boron 
Stainless Steel Produced 


The Carpenter Steel Co., Reading, Pa., has an- 
nounced the commercial availability of its Type 
304L stainless steel containing 2 per cent boron, 
air-melted in electric arc furnaces. This material 
is of particular significance to the commercial 
atomic energy field where it is used for nuclear- 
reactor control rods and as a shielding material. 
The electric furnaces used can produce melts of 
12 to 14 tons. The company is currently produc- 
ing the metal in two rectangular shapes—6 inches 
by 3 8 inch, and 3 inches by 3/8 inch. 


Coolant for Abrasive Cutting 


“Campbellene,” a cool-blue coolant concen- 
trate containing a deodorant, has been made 
available by the Allison-Campbell Division, 
American Chain & Cable Co., Inc., 929 Connecti- 
cut Ave., Bridgeport 2, Conn. The product is 
formulated for use with abrasive cutting ma- 
chines and most grinding operations. 

According to the manufacturer, this cooling 
agent keeps abrasive wheels clean and sharp, pro- 
motes rapid chip-settling, and minimizes odors. 
It does not foam but inhibits rusting of machine 
and parts. Campbellene will not support bac- 
terial growth and thus cannot turn rancid. Under 
normal working conditions it should be used in 
proportions of 1 part coolant to 150 parts of 
water. The product is packaged in 1-gallon cans, 
cartons of six 1-gallon cans, 5-gallon pails, 14- 
gallon quarter-drums, and 55-gallon drums. 


Heat-Resistant Alloy Steel 


An air-hardening specialty steel possessing 
high strength at elevated temperatures has been 
announced by the Latrobe Steel Co., Latrobe, Pa. 
Designated “Dynaflex,” this steel is able to re- 
sist softening upon continued exposure to tem- 
peratures up to 1000 degrees F. and provide high 
toughness and ductility at tensile strengths up to 
300,000 psi. It can be air-hardened to full hard- 
ness even in large section sizes. This minimizes 
residual hardening stresses. Tempering is usually 
done in the 1000- to 1100-degree F. range. 

Ease in forming and working, good weldabil- 


ity, relatively low coefficient of thermal expan- 
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sion, and better than average corrosion and oxi- 
dation resistance are claimed for this steel. Nomi- 
nal percentage composition is carbon 0.40, silicon 
(0.90, manganese 0.30, chromium 5.00, molybde- 
num 1.30, vanadium 0.50, and the rest, iron. 
Present plans call for furnishing the steel in 
billets, bars, forgings, and special shapes. Typical 
applications are structural parts for jet aircraft. 


Liquid Eliminates Effects of Organic 
Contamination in Plating Baths 


A surface-active liquid used to overcome the 
effects of organic contamination in copper cya- 
nide plating baths which are not air-agitated has 
been made available by MacDermid Inc., Water- 
bury, Conn. Called “Metex Non-Pitter N-17,” it 
can restore brightness to dull, blotchy deposits 
caused by organic contamination of bright baths. 
In cases where carbon treatment is impossible or 
would be required too often, addition of the 
product will suppress organic contamination. It 
will not precipitate out or produce water breaks 
on plated deposits. Cleaning between copper and 
nickel plating is not needed when product is used. 


Welding Alloy Has High-Temperature 
Ductility and Resists Annealing 


An alloy of copper and zirconium for resistance 
welding has been developed by the Metallurgical 
Division of P. R. Mallory & Co., Inc., Indianapolis 
6, Ind. Called “Mallory 28 Metal,” it has high 
electrical and thermal conductivity coupled with 
high strength and hardness. Elevated tempera- 
ture characteristics show good resistance to an- 
nealing and the ductility is such that the material 
should not check or crack when highly stressed at 
elevated temperatures. 

The metal is recommended by the maker for 
applications where resistance to annealing is re- 
quired, and for resistance welding where check- 
ing and cracking is a problem. It is also recom- 
mended for spot and seam welding of aluminum 
and magnesium alloys, and steels having low 
melting point coatings, such as galvanized, alumi- 
nized, terne plate, tin plate, and cadmium plate. 


Low-Temperature, Air-Hardening Tool 
and Die Steel 


“Lo-Air,” a low-temperature air-hardening tool 
steel, has been announced by Universal-Cyclops 
Steel Corporation, Bridgeville, Pa. The steel is 
easy to machine and has good fatigue properties. 
Preheating for hardening is not generally neces- 
sary. Hardening is done at 1525 to 1600 degrees 
F. in a slightly oxidizing atmosphere, and tem- 
pering temperatures range from 300 to 1000 de- 
grees F. For most applications, however, the best 
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combination of hardness and toughness is accom- 
plished by tempering at 350 to 400 degrees F. 
Percentage composition of the steel is carbon 
0.70, silicon 0.30, manganese 2.00, chromium 
1.00, molybdenum 1.35, and the remainder, iron. 
Typical mechanical properties of specimens air- 
cooled from 1550 degrees F. and double-tem- 
pered at 600 degrees F. are: hardness, 55.5 Rock- 
well C; yield strength, 264,000 psi; and tensile 
strength, 292,600 psi. The material is available in 
flats, squares, rounds, and billets. 


Colloidal-Graphite Lubricant 


“Suspension 10,” a finely stabilized, natural col- 
loidal-graphite lubricant, has been introduced by 
the Joseph Dixon Crucible Co., Jersey City, N. J. 
The lubricant was developed for high-tempera- 
ture, severe-load, industrial use. It has applica- 
tions in ferrous and non-ferrous forging; in die- 
casting; in forming, stamping, and drawing of 
aluminum, titanium, and other metals; in oil and 
grease blending; and in the assembly and run- 
ning-in of parts. 


Etched Aluminum Sheet for 
Decorative Use 


The Aluminum Company of America, 757 Alcoa 


Building, Pittsburgh 19, Pa., has announced the 
commercial availability of a new aluminum sheet 
material having an unusual, glittering finish. 
Known as “Spangle Sheet,” the product is for dec- 
orative use in such applications as automotive 


A new half-million-dollar, 
vacuum stream-degassing 
facility has been installed 
by Standard Steel Works 
Division, Burnham, Pa., of 
Baldwin - Lima - Hamilton 
Corporation, to produce 
low-hydrogen, electric fur- 
nace steels for highly 
stressed components of 
high-speed rotating ma- 
chinery. Here, foreman 
checks progress of heat 
through viewing window 
as electric furnace steel is 
poured into degasser to 
make an ingot for a tur- 
bine rotor. 
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and appliance trim, lighting fixtures, gift ware, 
and interior decorations. In color, the finish dis- 
plays a varying range of tones. 

Made by applying an acid etch to an aluminum 
alloy having unusually large grains, the flat sheet 
material is produced in mill and spangle-etch 
finish, plain and in color. The mill finish is for 
fabricators equipped to apply the spangle etch. 
Thicknesses range from 0.032 inch to 0.100 inch, 
the maximum width being 36 inches and the 
maximum length, 96 inches. Availability in larger 
sizes and gages, and coiled sheet in mill finish is 
subject to special inquiry. 


Spotting and Corrosive Preventive 


“Entek 45,” a liquid additive to hot water rinses 
which prevents spotting and subsequent corro- 
sion of metals, has been developed by Enthone, 
Inc., New Haven, Conn., subsidiary of American 
Smelting & Refining Co. The new product causes 
rinse water to shed rapidly from a metal surface, 
resulting in fast drying and elimination of stains. 
It also leaves an invisible film on the surface 
which protects it from tarnishing and corrosion. 
The additive may be used in rinses after plating, 
pickling, or chemical processing of any kind. One 
pint is required per 100 gallons of rinse water. 

This product is said to be useful for protecting 
metals to be stored in humid atmospheres and 
plated parts having internal unplated areas such 
as plated steel tubing. The film produced does 
not interfere with subsequent application of most 
paints and enamels. 








BERYLLIUM FORGINGS.. . 
Round-Trip Tickets to Space Travel? 


SPACE TRAVEL has been brought an impor- 
tant and practical step closer to realization by the 
first successful, large closed-die forging of beryl- 
lium at the Wyman-Gordon Co.—United States 
Air Force plant at North Grafton, Mass. This 
exotic metal may very well be the key to the re- 
entry problem of space ships and missiles. 

Beryllium has a number of interesting and im- 
portant properties. Its density is as low as that of 
magnesium alloys. Its stiffness, or resistance to 
elongation under stress—called modulus of elas- 
ticity—is approximately one and one-half times 
that of steel. Its behavior in certain types of radi- 
ation makes it singularly important in a variety 
of nuclear devices. Heat capacity is exceedingly 
high. It has moderate strength and an excellent 
strength-to-weight ratio. 

One aeronautical engineer has estimated that 
by using beryllium in the last stage of a three- 
stage moon rocket, a saving of 400 pounds in the 
third-stage structure is realized. This seemingly 
modest saving grows dramatically in significance. 
In the first place, it means that less fuel, to the 
extent of 2000 pounds, is needed for third-stage 
propulsion. This, in turn, is magnified to a saving 
of 200,000 pounds of fuel at launching. 


Another analysis of the structural advantage of 
beryllium in a transport plane indicates a weight 
saving of 40 to 60 per cent by substituting this 
metal wherever possible for conventional alumi- 
num-alloy members. One obvious result of the 
beryllium design is that it affords added fuel load 
and increased range for the plane. These and 
other advantages tend to offset the higher cost 
of beryllium parts. 

There has been, however, a formidable bar- 
rier to overcome—beryllium’s extreme brittleness. 
The special closed-die forging technique devel- 
oped at Wyman-Gordon eliminates this brittle- 
ness and produces a much more ductile material. 
The technique is also capable of producing large 
shapes that require a minimum of machining. 
These shapes possess a ductility and isotrophy 
comparable to the strong aluminum alloys, yet 
maintain beryllium’s desirable properties. 

The first beryllium closed-die forging has been 
a missile skirt. A large, hollow, truncated cone, 
the skirt was forged on an 18,000-ton press. Wy- 


man-Gordon is quick to point out that its specific 
accomplishment reflects the joint developmental 
efforts of the Air Force, Navy, the Beryllium 
Corporation, Nuclear Metals, Inc., and others. 


A missile skirt, shown being re- 

moved from the press, is the first 

large beryllium part ever forged 

successfully. This metal will help 

make possible the return to the 

earth’s atmosphere of future space 
ships and missiles. 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Multiple-Revolution Ratchet Movement 


L. Kasper, Philadelphia, Pa. 


Generally, a ratchet movement is limited to a 
partial revolution of the driven shaft, since the 
rotation of the oscillating lever which carries the 
pawl is necessarily restricted in order to avoid a 
dead-center effect. The device here illustrated, 
however, incorporates an epicyclic gear train to 
produce multiple revolutions of the driven shaft 
with only a conventional magnitude of oscilla- 
tion of the driving lever. 

Gear A and a ratchet wheel B are both mounted 


and keyed to the driven shaft C. An oscillating 
lever D pivots on shaft C and carries two gears 
E and F. These gears are keyed together to rotate 
as a unit on stud G. Gear F rotates in mesh with 
gear A, and gear E with an internal gear H, 
which is free to rotate on shaft C. A pawl J en- 
gages with the teeth of ratchet wheel B, prevent- 
ing rotation of the shaft in a clockwise direction. 
Another pawl, member K, engages with ratchet 
teeth on the periphery of a ring secured to left 





Ratchet movement that can produce a number of revolutions of the output shaft with each working stroke. 
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side of gear H. This restricts the internal gear to 
counterclockwise rotation. Both pawls are 
mounted on a stationary part of the machine and 
springs L hold them in contact with the ratchet 
teeth. 

In the position illustrated, the mechanism is at 
the beginning of its cycle. Reciprocating rod M, 
which furnishes the operating power, moves 
lever D to the left until it occupies a position 
centered on line X-X. As the lever swings to the 
left, internal gear H is locked against rotation in 
the same direction by pawl K, and gear E, being 
in mesh with the internal gear, is caused to rotate 
clockwise. Gear F rotates with gear E as a unit 
producing a counterclockwise rotation of both 
gear A and shaft C. On the return stroke of lever 
D, clockwise movement of the shaft is prevented 
by pawl J which engages a tooth in the ratchet 
wheel B. Since both ratchet wheel B and gear A 
are keyed to the shaft and held stationary, the 
motion of rod D is transmitted through gears A, 
F, and E, to produce a clockwise rotation of the 
internal gear. Thus, by locking gear H, motion is 
transmitted to the shaft, and by locking the shaft 


in the reverse direction, motion is transmitted to 
gear H. No useful work is performed during the 
return stroke as the shaft remains at rest during 
this portion of the cycle. 

The number of revolutions of the output shaft 
is a function of the gear ratio and the stroke of 
lever D. Ratio of the epicyclic gear train R can be 
obtained by the equation: 


F XH 
EXA 


where A, E, F, and H are the number of teeth or 
the pitch diameter of gears A, E, F, and H, re- 
spectively. Multiplication of this ratio by the 
magnitude of the stroke, in degrees, divided by 
360 will give the number of revolutions of the 
shaft for each stroke. In the arrangement shown, 
the ratio of the pitch diameter or gear H to gear 
E is 4 to 1 and that of gear F to gear A is 2 to 1. 


R=1+ 


2x4 ; 
aa he 9. Since 
the stroke is 90 degrees, the shaft will revolve 
90 

360 OF 2 1 4 times in a working stroke. 


The ratio R is, therefore, 1 


C 


Machine Counter with Dwell Interval 
Operated Through Slotted Discs 


RaLpu T. Stewart, Winston-Salem, N. C. 


On a warp machine used in the textile industry, 
the counter which keeps tabs on the amount of 
yarn drawn is operated through a device which 
incorporates a series of slotted discs to obtain a 
desired amount of lost motion. The reason for 
this is that the device must reverse its rotation 


several turns after drawing a certain length of 
yarn, then must rotate forward the same number 
of turns before more yarn is drawn, at which 
time the counter must pick up where it left off. 

A drawing of the device appears in Fig. 1. 
Main element is a gear A. Within the gear bore 


Fig. 1. (Left) When gear (A) is re- 
versed, plate (D) remains fixed while 
the lost motion is absorbed. 


Fig. 2. (Above) Slot (H) in the disc 

accommodates the large diameter of 

one pin, and hole (J), the small 
diameter of another pin. 
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is a series of eight discs B. Fastened to the right- 
hand face of the gear is a flanged plate C. On the 
left-hand face is a second flanged plate D. The 
latter is free to rotate, but is restricted from axial 
movement by a groove in its periphery which 
engages dog-point set-screws E in the gear. Plate 
D carries connecting-rod F, the top of which is 
joined to the counter (not shown). The entire 
assembly is bolted to the frame G of the machine. 

One of the discs is shown in Fig. 2. Each has a 
large open area in the form of a curved slot H, 
and a hole J. The width of the slot is made greater 
than the diameter of the hole. This construction 
permits the large diameter of a shouldered pin 
K, Fig. 1, to bear in the slot of one disc, and the 
small diameter of the pin to fit the hole of the 
preceding disc. (For the first disc, the small di- 
ameter fits a hole in plate C. Similarly, the inner 
face of plate D has a hole accommodating the 
large diameter of the pin, the small diameter of 
which bears in the slot of the last disc. ) 

When gear A is running forward and yarn is 


being drawn, it revolves as a unit with plate D 
around shaft L, and the connecting-rod operates 
the counter. The line of transmission extends 
from the gear to plate C, then to each shouldered 
pin and disc, and finally, to plate D. Then when 
the gear must be reversed for several revolu- 
tions, plate D remains fixed and the counter does 
not operate. The reason for this is that as the re- 
versal is set up, the pin in plate C must be 
dragged from one end of the slot in the first disc 
to the other before the first disc joins in this re- 
verse rotation. Similarly, there is a delay of almost 
a complete revolution before each of the follow- 
ing discs in turn starts its reverse rotation. Thus, 
a total of approximately seven revolutions of 
backward turning is available if required. 

When the gear again runs forward, plate D 
remains fixed until all the pins in turn have been 
dragged to the opposite end of their respective 
disc slots. At that time, yarn again is drawn from 
the machine and plate D resumes its movement, 
and the counter again operates. 


Cermets Look Promising to Ford Researchers 


Titanium-carbide tools that far outwear even 
the best tungsten-carbide grades for semifinish- 
and finish-machining have been perfected by the 
metallurgy department of Ford Motor Co.’s Sci- 
entific Laboratory. 

This development marks an important forward 
step in freeing the United States from depend- 
ence on imported and highly strategic tungsten, 
according to Dr. Michael Ference, Jr., the labora- 
torys director. A second important point is that 
titanium-carbide tools should be competitive in 
cost with present tool materials. He classed these 
titanium-carbide tools as probably the most suc- 
cessful cermets to be produced since the develop- 
ment of tungsten carbides in the tool and die 
grades. (The term “cermet” is a contraction and 
combination of the words “ceramic” and “metal.” 

Dr. Ference also announced that an extensive 
research program has been established in the 
laboratory to evaluate the over-all usefulness of 
the titanium carbides within the Ford Motor Co. 
There are no plans at present for offering the 
new tools for sale outside the company, although 
the possibility of licensing other companies to 
produce them commercially is being explored. 

The material is a dense structure, very fine- 
grained, with a uniform dispersion of the titanium 
carbide in a metal binder consisting of nickel and 
molybdenum. Steel cutting grades have a hard- 
ness range of 90 to 93 Rockwell A. At present, a 
nominal composition of 80 per cent titanium 
carbide, 10 per cent nickel, and 10 per cent 
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molybdenum has been fully developed for semi- 
finish- and finish-machining. Other combinations 
are being studied for possible use for rough- 
machining operations as well as for interrupted 
cuts, 

Dr. Michael Humenik, Jr., supervisor of the 
ceramics and powder metallurgy group, under 
whose direction the titanium carbides were de- 
veloped, said that results obtained from standard 
machinability tests showed a major improvement 
in tool life over steel-cutting tungsten-carbide 
grades. Actual production operations in the 
Rouge and other Ford plants were used to test 
the titanium carbides. The tests involved the use 
of brazed as well as mechanically clamped bits. 

On semifinish- and finish-steel-turning opera- 
tions at normal cutting speeds, titanium-carbide 
tools proved to be up to seven times better in tool 
life than the usual grades of tungsten carbide. 
On finish-turning steel at high speeds, titanium 
carbide demonstrated itself to be superior to all 
of the ceramic tools tested. 

One test matched two commercially available 
ceramic tools and a C-8 tungsten carbide, finish- 
turning an 8620 steel forging gear blank, Bhn 
170-207, at 1040 sfpm (surface feet per minute ), 
using a 0.013-inch feed and 0.010-inch depth of 
cut. The C-8 cut 1090 pieces per tool corner, one 
ceramic cut 1232 pieces, and the other 1666. The 
titanium carbide cut 6317 pieces, almost four 
times as many as the best ceramic, and nearly 
six times more than the C-8 tungsten carbide. 
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In Shops Around the Country 


Camera highlights of some interesting operations performed 
in various metalworking plants throughout the nation by 


unique applications of machines and tools 


WAY GRINDER—One of the 
largest machines at the 
Heald Machine Co., Worces- 
ter, Mass., is this 75-ton 
Thompson surface grinder. 
Principal use of the equip- 
ment is to grind machine 
tool ways, substantially re- 
ducing the amount of hand 
scraping. Prior to installa- 
tion, a 15-ton concrete base, 
lined with 6 inches of cork 
to absorb vibration, was pre- 
pared. There are three spin- 
dles, for horizontal, vertical, 
and angular grinding. 


CARRIAGE-MOUNTED DRILL— 
A Walker-Turner 20-inch 
drill press drills and taps 
vertical holes in the same 
setup in which horizontal 
holes are completed in the 
transfer cylinder of a large 
printing press, at the Cleve- 
land plant of the Harris- 
Seybold Co. The drill is 
mounted on a carriage that 
rides rails along the fixture 
base. Press is equipped with 
a reversing motor, pneumatic 
feed, and quick-change chuck. 
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WEST HARTFORD TO EAST HARTFORD— Two of six new 
jig borers, reported to be the largest such machines in 
the free world, have now been delivered to Pratt & 


Whitney Aircraft, East Hartford, Conn., by their 


builder, the Pratt & Whitney Co., Inc., West Hart- 
ford. The machines tower 16 feet above the floor, 
weigh 26 tons each. They use an electronic measur- 
ing system and are controlled either by a perforated 
tape or by telephone type dials. 








MODEL T TO NIKE—At Charlotte, N. C., in a plant that 
once turned out Model T Fords, the Douglas Aircraft 
Co. is producing the Army’s Nike-series missiles. This 
1500-ton, hydraulic double-action Bliss press leads a 
versatile life deep-drawing and stamping missile 
parts. When used for stamping, blank-holder move- 
ment is locked out, and a pressure of 2100 tons is 
available. An instrument section-spacer stamping for 
a Nike-Hercules appears in front. 


BOLT TESTER—Critical fatigue properties of large-diameter aircraft bolts are checked on 
this new giant Schenck tension-tension tester at the Standard Pressed Steel Co., Jenkintown, 
Pa. The machine has more than twice the capacity of any other fatigue tester used in the fas- 
tener industry. It can apply a 132,000-pound load 2000 times a minute, and in addition to 
production quality control, it will be used for research on big-bolt behavior. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Diamond Dresser Preserves Distance Between 


Wheel and Work Center Line 


CuirF BossMANN, Dayton, Ohio 


A diamond wheel dresser for a cylindrical 
grinder automatically re-establishes the relation- 
ship between the wheel and the work each time 
the wheel is trued. Intended primarily for large- 
lot grinding operations, the device reduces the 
amount of diameter checking necessary. 

Adapter A is contained in the stem of T-biock 
B. A counterbore in the front of the adapter re- 
ceives diamond holder C, which is secured in 
position by set-screw D. Running through the 
back of the adapter is a tapped hole which en- 
gages the threaded shaft of adjusting screw E. 

Part of the barrel section of the adjusting screw 
enters the bottom of the stem. Pin F, fixed in the 
stem, intersects a groove in the barrel, thus pre- 
venting the adjusting screw from moving axially 
when it is rotated. The adapter, on the other 


hand, moves axially but cannot rotate, because of 
the engagement of slot G along the outside of 
the adapter with dog-point set-screw H. 

When the wheel requires truing, the T-block is 
mounted between the work-centers of the ma- 
chine. A clamp secures the stem of the block to 
a toolpost, to prevent any radial movement of the 
diamond relative to the wheel. For the initial 
wheel truing, the wheel-head is advanced slightly. 
Then by rotating adjusting screw E, the diamond 
is brought up to the wheel, and the table is re- 
ciprocated. Once distance a—the radius of the 
ground work-piece—has been re-established, set- 
screw D is locked, and the adjusting screw needs 
no further rotation for subsequent truing cycles. 
All that is necessary is that the wheel-head be ad- 
vanced slightly into the path of the diamond. 


Once adjusting screw (E) is pre-set, the wheel-head is advanced for each truing 
cycle. Distance is automatically re-established by the diamond dresser. 
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Sides of Work-Piece Utilized to Facilitate Piercing 


RicHArD Minser, Cleveland, Ohio 


When the edge of a hole in a stamping is co- 
incident with a side wall, this edge can sometimes 
be sheared with only the metal in the side wall 
acting against the punch. A die used to perform 
such an operation on a part for an automobile 
door latch assembly is here illustrated. 

The blank is first drawn by a conventional 
progressive die into a small irregular cup (Fig. 1). 
Two subsequent operations are required to pro- 
duce the opening shown at X. On two sides, X-1 
and X-2, this opening extends to a side wall, leav- 
ing no room for die edges when the opening is 
pierced. The die shown in Fig. 2 is used to pro- 
duce these holes to close tolerances with high- 
volume production. 

Upon the shoe A of a standard two-pin die 
set a hardened tool-steel block B is bolted and 
doweled. This die-block not only holds and lo- 
cates the part but provides edges for shearing two 
sides of the hole X-3 and X-4. 

Pad C is mounted on the punch-holder, being 
held in place by stripper bolts and backed by 
compression springs. When the ram descends, this 
conventional spring pad, which is the first moving 
member to contact the part, holds it in position on 
the die-block. Arranged about the work-piece are 
two cam-operated, backup pads D and E. The 
relative positions of these spring-loaded assem- 
blies are indicated at the left in Fig. 2, and the 
construction of pad D is seen at the upper right. 

The base of the pad D-1 is a piece of cold- 
rolled steel with a longitudinal U-shaped slot. 
A cold-rolled steel plate is welded to one end of 
the base to reduce the slot opening. The area of 
this plate that contacts the plunger is carefully 
casehardened to provide wear resistance. Plunger 
D-2, also of casehardened steel, is located within 
the slot in the base. One end is hard-faced with 
tool-steel welding rod, and a large round head is 
welded to the other. The plunger is maintained 
in position by a light-duty spring D-3. 

A second plunger D-4, fitted at the opposite 
end of the base, is similar to plunger D-2, except 
that a flat is milled on the top to prevent rotation. 
This plunger is also casehardened full length and 
the end is hard-faced. Removable plate D-5 re- 
tains plunger D-4. Positioned between the two 
plungers is a short but very heavy die spring D-6. 

The entire assembly is retained in place and 
protected from dirt and shavings by the cover 
D-7. One end of this cover has a welded piece 
which completes the closure around plunger D-2, 
and the opposite end has a flat-bottomed exten- 
sion which seals the opening above plunger D-4 
and prevents its rotation. 
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The punch assembly shown at the lower right 
in Fig. 2 is somewhat similar in construction to 
the backup pads. A rectangular-shaped slot ex- 
tends across the top of the base F-1. The opening 
in the plate that is welded to one end of this base 
is rectangular to prevent rotation of the punch 
F-2. The edges around this opening are case- 
hardened for wear resistance and are fitted with 
felt washers or wipers (not shown) to remove 
abrasive dust or dirt. 

The punch is machined from a square bar of 
tool steel and heat-treated. This member is square 
at one end for about one-third of its length, round 
for most of the remainder, and ground square at 
the opposite end to form a cutting edge. Washer 
F-3 is mounted on the punch shank with a press- 
fit. A return spring F-4 bears against both this 
washer and an end-closure plate F-5. This plate, 
made of tool steel and hardened, is doweled and 
held in place by cap-screws. Accurate location of 
the closure plate is necessary since it serves to 
direct the punch to the work-piece. Cover F-6, 
made of cold-rolled steel, encloses and protects 
the assembly. 

In operation, a work-piece is placed on the 
die-block and the press is tripped. As the ram 
descends, the spring-mounted pressure pad C 
contacts the work. Further ram travel causes cam 
G—which has a replaceable tip of bronze alloy for 
wear resistance—to advance plunger D-4 toward 
the work-piece. This movement is transmitted 
through the heavy spring D-6 to the plunger D-2. 
Plunger D-2, in turn, compresses the light return 
spring D-5 and moves into contact with the work. 


1ST OPERATION SECTION Y-Y 


. This stamping for an automobile door latch assem- 
pierced adjacent to two side walls. A second trim- 
ming operation completes the opening (X). 
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NOTE’ SECTION THROUGH B TAKEN AT EDGE B- 


Fig. 2. Die at the left employs the resistance offered by side walls in piercing the stamping 
shown in Fig. 1. Construction of the punch and a backup pad are detailed at right. 


Another cam simultaneously moves the plunger 
E in the same manner until it also bears against 
the work. The plungers, pressure pad C, and the 
die-block B restrain the part, supporting it from 
all sides. Such outside support enables the punch 
to act against the metal in the sides adjacent to 
the edges (X-1 and X-2) being sheared. 

With still further travel of the ram, the punch 
F is actuated to pierce the hole at X. Then, as the 
ram retracts, punch F and plungers D and E are 
moved back by their return springs. This action 
releases the part, and it is readily removed from 
the die. The slug is disposed of by a blast of air. 
A second and final operation, that of trimming the 
hole to shape (Fig. 1), is accomplished in a con- 
ventional die. 


Tips on Setting Up a Centerless Grinder 


Spoiled work produced by through-feed center- 
less grinding can more often be traced to a faulty 
setup than to an improper or poor wheel. Norton 
Co. offers these setup tips: 

Adjust the height of the work blade so that the 
center line of the work is above the center line 
of the grinding and the regulating wheels a dis- 
tance equal to the work radius. This applies to 
work up to 1 inch in diameter. However, for any 
diameter of work, the distance should never ex- 
ceed 7/8 inch. If the work is too high, chatter 
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marks may be produced. If too low, the work will 
be ground out-of-round. 

For small-diameter work, the thickness of the 
blade portion that supports the work should be 
slightly less than the work diameter. For large- 
diameter work, use the thickest blade available. 
A 25- to 30-degree blade angle is sufficient—if 
too steep, chatter marks may result. 

The work should contact the blade approxi- 
mately in the middle of the beveled face. With 
the work resting on the blade and the blade slides 
free, advance the regulating wheel slowly, push- 
ing the work up the bevel until the point of con- 
tact is at, or just above, the middle of the blade. 

To true the regulating wheel, swivel the truing 
slide to the angle of inclination of the regulating 
wheel, and set the truing diamond over an amount 
equal to the height of the work center line above 
the grinding and the regulating wheel center 
line. 

True the grinding wheel with a slight taper 
so that grinding stops when the work is 1/2 to 
l inch from the exit side. This eliminates spirals 
or feed lines in the work. 

Adjust the guides on the regulating-wheel 
side so that the front guide is behind the wheel 
face by an amount equal to one-half the amount 
of stock to be removed during the pass; and set 
the rear guide 0.0005 to 0.001 inch behind the 
regulating wheel. Adjust the guides on the 
grinding-wheel side to a clearance of 1/64 to 
1/32 inch. 
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What the designer should know about production—Part 8 


ASSEMBLY OF MACHINED PARTS 


THEODORE KOERNER, Jr., Technical Specialist 
Staff Master Mechanic's Office 
Chrysler Corporation 
Detroit, Mich. 


A SURVEY of the assembly operations involved 
in any manufacturing process will generally dis- 
close many instances where a slight change in 
product design can effect considerable savings in 
time and money. The problems pointed out here 
refer specifically to automobile manufacturing, 
but are essentially the same as those encountered 
in many other industries. 

In general, it is more economical to use cap- 
screws for assembly rather than studs and nuts. 
Additional purchasing, receiving, storing, and 
handling operations are required when two parts 
(stud and nut) are used rather than one (cap- 
screw). In attaching the cylinder head to the 
engine block, for example, cap-screws have 
proved more economical, Fig. 1. In the produc- 
tion area too, a double operation is required in 
that both the stud and the nut must be driven 
into place. 

There is an advantage, however, in using studs 
as locators where several parts are involved in an 
assembly. For example, in assembling the steer- 
ing-column bracket on Chrysler automobiles it 
was necessary to insert a screw through the fol- 
lowing parts: the steering-column outer and inner 


brackets; the instrument panel and _ reinforce- 
ment; and the nut, which was retained in a 
bracket fastened to the instrument-panel rein- 
forcement. 

This assembly operation was difficult because 
of possible misalignment of one or more of the 
parts. Extra people were required to perform the 
assembly and to replace nuts dislodged during 
unsuccessful attempts to align the parts. It was 
discovered that if a stud was started into a nut 
prior to making the sub-assemblies, all the parts 
would be kept in reasonable alignment during 
the subsequent assembly operations. The last 
assembly could then be easily made by the use 
of an acorn nut. 


Machining After Assembly 
Occasions may arise which will require 
machining a part after it has been assembled to 
one or more other parts. This may be caused by 
the fact that some assembly or joining processes 
tend to distort or even destroy the dimensional 
accuracy of previously machined surfaces. Ex- 
amples of this condition are: 


Fig. 1. Cap-screws, shown in 
place before being tightened, 
have proved more economical 
for attaching the cylinder 
head to the engine block. In 
the past, studs and nuts were 
employed. 
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1. Welding or brazing one part to another, caus- 
ing distortion of finished surfaces and shrink- 
ing of hole ‘sizes due to the application of 
excessive heat. 


2. Assembling one part to another with a press- 
or shrink-fit, causing hole distortion if the 
inner mating part has thin wall sections. 


Another reason for machining after assembly 
is to maintain an extremely accurate relationship 
between parts which may have to mate with the 
assembled parts. An example of this is the Ply- 
mouth rear main-bearing cap, which is machined 
after it is assembled to the engine block. A bored 
hole is machined in the cap to receive the oil- 
pump shaft. The oil-pump shaft must be located 
in close relationship with a mating part in the 
engine block. 

Often, what would be a simple machining op- 
eration on a single part becomes a difficult one 
on an assembly. Location, clamping, and clear- 
ances can become problems, and minor product- 
design deviations may greatly affect production 
processes. 

In the case of the Plymouth main-bearing cap, 
clearance is the problem. Unless the cap-screw 
head is precisely located, a corner of the head 
will protrude over the area of the hole to be 
bored, as can be seen in Fig. 2. In this position, 
the boring tool will strike the cap-screw head and 
be broken. At the present time, Plymouth engine 
production requires a man to inspect and adjust 
this screw on each engine to assure clearance for 
the boring-bar. By moving the bolt-hole location 
only a slight amount, this problem could be en- 
tirely eliminated. 


Fig. 2. The main-bearing cap 
attaching screw in the encir- 
cled area is shown out of posi- 
tion and interferes with the 
subsequent line-boring of the 
adjacent hole for the oil-pump 
driveshaft. 
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Shearing of Mating Parts at Assembly 


If a shaft has been cut off leaving a sharp edge, 
only a slight “bump” will upset or burr the edge 
enough to prevent the shaft from entering a 
hole. To minimize this condition, a 1/8-inch by 
45-degree chamfer is usually provided on the 
shaft ends. Then, any bump will usually distort 
only the small-diameter end of the chamfer, and 
still permit the shaft to fit a hole with the planned 
clearance. If the clearance is very small, or if a 
press-fit is required, such a chamfer may prove 
unsatisfactory for the following reasons: 


1. A bump on the large-diameter end of the 
chamfer, although this edge is much 
stronger and less apt to be distorted than a 
square-cut edge, may still distort the shaft 
enough to destroy the desired clearance. 


2. In the case of a press-fit, this edge is sharp 
enough to prevent proper alignment, and 
may cause shearing, galling, or shaving as 
the press-fit is made. 


Several alternatives may tend to correct this 
condition. For instance, a 3/ 16-inch by 15-degree 
chamfer will provide the large-diameter end of 
the chamfer with more strength to resist upset- 
ting, in addition to being further from the end 
of the shaft and thereby less apt to be bumped. 
Also, the chamber will be less sharp and therefore 
have less tendency to shear, gall, or shave, in ad- 
dition to providing a better lead to assist proper 
alignment. 

A rounded corner on the shaft end has an ad- 
vantage over a chamfer, due to the elimination 
of the troublesome sharp edge. It is, however, 
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sometimes difficult to control economically the 
radius of the corner in production. 

In severely troublesome cases the shaft can be 
made a few thousandths of an inch smaller in di- 
ameter for a short distance from the end. This 
pilot surface will freely enter a hole, properly 
align the parts, and allow a press-fit with a mini- 
mum opportunity of shearing or galling. 

The Chrysler Division experienced diffictilty in 
press-fitting the sharp-edged, steel wrist-pin’into 
the soft aluminum piston. This condition was cor- 
rected when economical means were obtained to 
produce rounded edges on the wrist-pins, Fig. 3. 
Also, looseness and other difficulties were ex- 
perienced due to shearing and galling in the 
press-fit assembly of vibration dampers. This was 
corrected by changing the product design to pro- 
vide a pilot on the end of the crankshaft. The 
process and method of operation must be ana- 
lyzed to determine which application would be 
most beneficial and economical for each part. 


Nut and Screw Location 


Nut and screw locations which are not easily 
accessible may result from the design of the part 
itself, or interference from a previously assembled 
part. For example, the attaching screw for the 
transmission-case and torque-converter housing 
is not easily accessible because of the housing 
casting itself and other mating parts, Fig. 4. A 
special power wrench used to tighten the screw 


148 


} 


Fig. 3. Rounded edges 
on the wrist-pins prevent 
cutting or galling the 
soft aluminum pistons 
during assembly. 
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must operate in a right-angle position and in a 
very confined area. With these design limitations, 
the power wrench does not have sufficient output 
to tighten the screw as required. Therefore, final 
tightening is needed with an open-end wrench. 

Front screws for the tappet cover plates are not 
easily accessible because of interference. A spe- 
cial swivel-socket power wrench must be used at 
an angle to tighten these screws. Also, side screws 
for the tappet cover plates are extremely difficult 
to tighten. Even with the substitution of shorter 
screws and the use of specially ground sockets, 
this operation is very costly and time-consuming. 
Because of wrench slippage in starting the screw 
at an angle and the thin walls of the socket, 
breakage is very high. 

Nuts for securing the carburetor are probably 
the most difficult to tighten in the entire engine 
assembly. Because of the limited area available, 
due to the overhang of the carburetor body itself 
and other interferences, the nuts must be started 
by hand, then tightened by means of a nut-rake. 
A nut-rake is a tool somewhat resembling a file, 
consisting of a file handle and a long, narrow 
blade with very coarse saw teeth cut into one 
side. As the nut-rake is pushed along the side of 
the nut, the teeth engage the corners of the nut 
and turn it on the stud. 

There are many types of power wrenches 
available for tightening screws and nuts. Some 
are quite ingenious in design for purposes of 
overcoming normal obstacles. Also, special 
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wrenches are available to transmit power at vari- 
ous angles. Swivel sockets, universal joints, and 
in some cases, even flexible shafts are employed 
for tightening screws and nuts. Generally, how- 
ever, there is a minimum area and accessibility 
required for the use of power tools. Unfortu- 
nately, there are still many operations where 
time-consuming hand wrenches are required. 


Insufficient Socket Clearance 


In addition to inaccessibility of nut and screw 
locations, insufficient socket clearance can be a 
severe problem. Far too many of the sockets used 
to tighten screws and nuts must be specially 
ordered or reworked to provide thin wall sections 
and special shapes. 

Insufficient socket clearance, as in the case of 
nut and screw inaccessibility, may also be caused 
by either the design of the part itself or by prior 
assemblies. Some production examples of insuffi- 
cient socket clearance are: the engine adapter- 
plate attaching screw, which is too close to a 
raised rib on the engine block; the mounting 
screws for the torque-converter housing which 
do not clear the shallow recesses enough to allow 
a standard wall thickness for the socket; and the 
starter-motor mounting screw which is extremely 
close to the body of the starter. In such cases, spe- 
cial thin-wall sockets must be used, as in Fig. 5. 

Thinning of the socket walls naturally results 
in excessive breakage. Some production areas 
have reported breakage rates as high as fifty 
sockets per day. The logical solution to this prob- 
lem appears to be thicker walls, but thicker wall 
sections alone will not solve the entire problem, 
because other factors are involved. 


Fig. 4. A right-angle power 
wrench must be used to tight- 
en the transmission mounting 
screw seen in the encircled 
area because of the interfer- 
ence created by previously as- 
sembled parts. 
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Combining Multiple Parts into a Single Part 


While it is obvious that elimination of one of 
the parts to be assembled would certainly mini- 
mize assembly problems, this solution is seldom 
attempted until trouble is encountered. 

One example of the combination of parts is in 
the Plymouth engine clutch housing and dust- 
cover. The clutch housing has two holes ma- 
chined for construction purposes, which later 
must be plugged to keep out dust. Previously, 
two plugs were inserted in these holes, and when 
the dust-cover was assembled, it had to clear 
these plugs. By adding two ears to the cover, 
plugs are eliminated and the holes are covered. 

However, in most cases, such a part combina- 
tion is not practical. In fact, some applications re- 
quire the opposite—an increase in the number of 
parts. An example of this is the Chrysler water 
pump, which was previously made in one piece, 
and is now being made in three parts. This 
change was made because the lower scrap rates 
and less complicated machining setups provide 
greater savings when compared with the addi- 
tional assembly costs required with one-piece 


Tolerances Causing Assembly Problems 


Overlapping high and low tolerances on mat- 
ing parts may cause problems such as slip-fits be- 
coming press-fits, and press-fits becoming “impos- 
sible.” Also, unnecessarily close tolerances may 
result in excessive costs. For example, the draw- 
ing of the Plymouth water-pump outlet to the 
manifold was dimensioned according to standard 
practice except that the hole diameter was ex- 
pressed as a decimal, and no special mention was 
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made as to the tolerance. The vendor observed 
the decimal dimension of the hole, and also the 
standard note present on most drawings that deci- 
mal dimensions have a tolerance of plus or minus 
().005 inch. To maintain this tolerance, the vendor 
processed the part with a reaming operation. 
When this unnecessary tolerance was brought to 
light and the drawing changed, the vendor 
omitted the reaming operation and was able to 
reduce the unit price by $0.009. This does not 
seem like a lot of money but since two of these 
parts are required per engine, a 500,000 engine 
production year means almost a million pennies. 

The Chrysler oil-stick retainer tube is an ex- 
ample of the need for close tolerances, both in 
machining the hole in the block and in producing 
the tubes. The tube need be only a little smaller 
or the hole a little larger and the result would 
be a loose tube. Reversed conditions would re- 
sult in a bent tube. 


Assembly Automation 


Automation in assembly is just as practical as 
in machining and stamping if the design of the 
parts and assemblies permits the necessary clear- 
ance and accessibility. Also, provisions must be 
made for other variables such as the production 
volume, the number of parts to be assembled, the 
design of the parts, etc. Feeder mechanisms for 
sorting, orienting, and single feeding of nuts, 
studs, screws, bolts, bushings, bearings, pins, 
plates, tags, rivets, keys, springs, washers, and a 
host of other small, machined parts are presently 
being used in all types of industries. Mechanisms 
to drive, press-swage, crimp, cement, solder, 
braze, weld, screw, rivet, and otherwise join or 
assemble parts are also in widespread use. 


Again, two of the major causes limiting the ap- 
plication of automation to assembly operations 
are lack of clearance and accessibility. In regard 
to clearance, sufficient area must be available for 
the tool holding the part to be assembled, and 
adequate space provided to perform the work. 
Regarding accessibility, provisions must be made 
for an unobstructed “straight-shot” at the work. 

Valve springs are an example of how a minor 
product-design change would greatly facilitate 
production. However, product-design considera- 
tions might show good reasons why it would not 
be feasible to make such a change. The spring is 
too long in its open position to permit the washer 
hole to engage the valve-stem. On the eight- 
cylinder engine head, with the valve-stem and 
spring riding the conveyor at an angle, the 
washers have a tendency to drop off and fall to 
the floor. Even those washers staying relatively 
well in position need some adjustment prior to 
spring compression and key insertion. 

The Chrysler six-cylinder engine head permits 
the valve-stem and spring to stand in a vertical 
position. Therefore, even though the valve-stem 
does not engage the hole in the washer, no prob- 
lem is involved. The washer hole is positioned 
directly over the valve-stem so that a straight 
compression engages the two parts for the inser- 
tion of the locking keys. Also, the DeSoto eight- 
cylinder engine has relatively shorter springs and 
the washer hole does engage the valve-stem even 
with the spring uncompressed. 

Problems similar to this impede assembly op- 
erations. Even when assembly is manual, these 
problems are difficult to resolve. Sometimes they 
are of sufficient magnitude to preclude the au- 
tomating of an assembly operation. 


Fig. 5. The power screwdriver 
must be equipped with a spe- 
cial thin-wall socket where 
there is insufficient clearance 
for a standard socket. 
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Talking With 


Sales Managers 


BERNARD LESTER 


Management Consulting Engineer 


Don’t Let Promotion Outstrip Product Performance 


SALES of many consumer items bought for per- 
sonal use—such as drugs, cosmetics, and ciga- 
rettes—face a bumpy ride because buyer satisfac- 
tion falls short of anticipation built up by 
inflated promotion. The product is over-sold, the 
purchaser under-satisfied. The market is a seeth- 
ing mass as one brand rises to the surface, then 
disappears, yielding its place to another. One- 
time buyers flourish. The creation of loyal cus- 
tomers suffers. Selling expenses skyrocket. 

The sale of industrial equipment does not 
suffer from over-promotion. More often the re- 
verse is true. But in numerous instances it does 
suffer from under-servicing, which prevents a 
high degree of customer satisfaction—after the 
equipment is installed and during its life. A job 
well engineered, sold, and installed may give 
only ordinary results. 

Let us cite one instance. 

One sales manager's business during much of 
last year fell off more steeply than the over-all 
activity in his line of equipment. A belated in- 
vestigation revealed loss of prestige. The decline 
had been gradual, and apparently was well un- 
derway before it was identified and appraised. 

As the sales manager expressed it: “This 
present year we have been terribly busy over- 
coming last year’s erosion in our reputation, 
which came about because our attention was 
fixed so completely on getting business, partic- 
ularly from sources new to us, rather than serv- 
icing old customers. We were like the kid who 
tries so hard to win the game that he forgets 
about playing it.” 

Continuing satisfaction with installed equip- 
ment is vital to future machinery sales—particu- 
larly so, since production equipment is not used 
up like hair rinse, but continues to display a 
nameplate that will either praise or damn the 
supplier. In the case of breakdown, you make a 
hit by prompt and effective service. But mild 
dissatisfaction year after year undermines your 
reputation and ruins sales imperceptibly. 

Several machinery builders lost their position 
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in sales standings last year because they lost 
sight of two simple principles. They are: 

1. The buyer’s good will depends on his con- 
tinuing to profit by the use of the equipment. 

2. The buyer’s good will is especially impor- 
tant because, with few exceptions, he buys again 
and again. 

Hence, gaging customer good will and meas- 
uring the services that support it should be an im- 
portant consideration. That this job appears com- 
monplace may easily cause neglect. Test out 
procedures such as these: 

Check your market-research people to make 
sure they are alert to buyers’ opinions on what 
you build and to how you help the user. 

Check sales calls to find if they are properly 
spread between past buyers and fresh prospects. 

Check on the means used to follow up on in- 
stallations that have been made. There is much 
advantage for the salesman himself in asking the 
customer how his equipment is working. At least 
one machine tool builder adds to his reputation 
during depressed times by systematically writing 
or calling on his users to find out how to help 
them get more out of machines bought long ago. 

Check the accuracy and promptness of your 
order service. Work of a routine nature, no matter 
how important, has a tendency to bog down. 
Systems are inclined to multiply. It is very easy 
for us to lose our sensitivity to the urgency of the 
customer's need after the turmoil of buying. Loss 
of interest in the customer after the sale is tragic. 

Check your methods of classifying and analyz- 
ing your troubles to see that data obtained is used 
to correct weaknesses in current equipment and 
forestall failure. Some mass-produced articles 
have defects that are continually repeated. Cus- 
tomers get disgusted and select another brand. 

Of course, as machines take over more kinds of 
work, their maintenance enlarges in importance 
and scope. But what easily escapes us is the obvi- 
ous truth that, besides sales engineering, service 
is a large coefficient of successful operation, and 
very vitally concerns increased sales. 
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THREE HYDRAULIC PRESSES incorporating 
advanced design features have been placed in 
operation at the Erie, Pa., forging plant of Kaiser 
Aluminum & Chemical Corporation. Their instal- 
lation, along with furnaces and other supporting 
equipment seen in the heading illustration, com- 
pletes an approximate 5-million-dollar expansion 
program that was undertaken when Kaiser Alu- 
minum purchased the plant in 1956. 

With this equipment, the plant is able to pro- 
duce draft-free, low-draft, commercial, and _pre- 
cision forgings of improved quality, superior 
properties, and more intricate design, at lower 
cost. Hot and cold impact extrusions up to 16 
inches in length can also be made on the presses. 

Designed and built to Kaiser Aluminum speci- 
fications by the E. W. Bliss Co., the hydraulic 
presses have capacities of 8000, 5000, and 3000 
tons. The largest press, Fig. 1, can be operated 
at 5000 or 3000 tons, as well as full capacity and 
the 5000-ton press at 5000, 3000, or 2000 tons. 


Fig. 1. Hydraulic press of 
8000-ton capacity has two 
1000-ton side cylinders to 
permit horizontal forging 
and use of split dies 
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2 Aluminum on 
9 Advanced Design 
’ Presses 


An outstanding feature of these presses is the 
precision control of the ram speed which permits 
accurate flow of the metal that is so essential in 
forging. Rapid traverse of the ram can be varied 
up to 600 inches per minute, and the pressing 
speed is infinitely variable from 0 to 60 inches per 
minute on the 5000- and 8000-ton presses, and 
from 0 to 180 inches per minute on the 3000-ton 
press. Speeds are controlled either by manual op- 
eration or a pre-set automatic cycle. Completely 
automatic cycling, which can be actuated by foot 
pedal, also controls the ram dwell ( maintaining 
the pre-set tonnage for a pre-selected time). 
Automatic, 500-ton stripping and ejecting mem- 
bers can be pre-set to operate at any position 
during the stroke, and can perform forging opera- 
tions in themselves. 

A centrally located, hydraulic accumulator 
station, powered by three 800-hp pumps, op- 
erates the presses. The 8000-ton press, which has 
a 96- by 72-inch bed, is equipped with two 1000- 





ton side cylinders. This permits using split dies 
and performing horizontal forging, preforming, 
stock gathering, bending, piercing, and upsetting 
operations. Over-all height of the 8000-ton press 
is 48 1/2 feet—33 feet above and 15 1/2 feet be- 
low the floor level. It weighs approximately 750 
tons, the ram alone weighing 106 tons. 

Five gas-fired, radiant-tube furnaces of the 
conveyor hearth type, made by the Surface Com- 
bustion Co., have been provided to handle the 
maximum production of the three hydraulic 
presses. A 4000-pound capacity manipulator han- 
dles larger forgings, and a 1500-pound capacity 
manipulator and monorail system are employed 
to handle smaller forgings. 





With the new installation and improved tech- 
niques, aluminum forgings are being produced 
with better surface finishes. Fewer heats are re- 
quired for finish-forging, and die life has been 
substantially increased. While the superior quali- 
ties of forgings are the major selling point, it is 
now possible in many cases to quote competi- 
tively with parts produced by other methods (or 
made from other metals) on price alone. 

Some of the commercial parts now being pro- 
duced in this plant are: connecting-rods for com- 
pressors, electrical connectors, hardware items, 
electrode holders, grease-gun cylinders, textile- 
machine parts, end plates for printing rolls, and 
clutch components. 


Progress in Machine Tool Distribution Discussed 


The theme of the Thirty-Fifth Spring Meeting 
of the American Machine Tool Distributors As- 
sociation, held March 18 and 19 at the Sheraton- 
Park Hotel, Washington, D. C., was “Progress in 
Machine Tool Distribution in Proposals—in In- 
dustry Relations—in Government.” James O. Elli- 
son, Association president, presented the opening 
address entitled “A Third of a Century of Prog- 
ress in Machine Tool Distribution.” Mr. Ellison 
discussed how the early machine tool salesman 
differed from the present day sales engineer, and 
predicted what he might be like in the next third 
of a century. He also mentioned that the study 
of future changes would be a continuing project. 

A panel discussion on “The Whys and Where- 
fores of Government Machine Tool Programs” 
was moderated by James C. Kelley, general man- 
ager of the Association. The panel was composed 
of: Edwin McElwain, Covington & Burling; John 
H. Williams, Department of Defense; Howard 
W. Smith, Office of Civil and Defense Mobiliza- 
tion; George E. Merryweather, the Motch & Mer- 
ryweather Machinery Co.; Walter B. Stults, Se- 
lect Committee on Small Business of the United 
States Senate; N. A. Olsen, Business and Defense 
Services Administration; and J. Herbert Myers, 
the Cincinnati Shaper Co. 

The Honorable Leo A. Hoegh, director, Office 
of Civil Defense Mobilization, discussed the spe- 
cific part the machine tool industry plays in to- 
day’s defense picture. Mr. Hoegh also pointed 
out that our free economy has been progressing 
steadily at an average rate of around 3 per cent 
per year. Historically, this growth has been di- 
vided roughly into the following ratio: 1 per cent 
from increases in the labor force, and 2 per cent 
from increased productivity. To boost our annual 
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growth rate, a major share would have to come 
from increased productivity, and the machine 
tool industry would have to play an important 
part in such an achievement. 

Ralph J. Kraut, president of the National Ma- 
chine Tool Builders’ Association, was the mod- 
erator of a panel of machine tool builders who 
explored ways of improving builder-distributor 
selling. This panel included Kenneth M. Allen, 
Rockford Machine Tool Co.; Donald R. Danly, 
Danly Machine Specialties, Inc.; Thomas T. 
Kling, the Lodge & Shipley Co.; and Daniel R. 
Weedon, the Blanchard Machine Co. 

Twelve members of the AMTDA received 
awards for outstanding proposals entered in a 
nation-wide contest. The purpose of this contest 
was to advance the art of preparing machine tool 
proposals and to show industry how modern ma- 
chine tools can reduce costs, increase efficiency 
and productivity, and why they are a good in- 
vestment. Equal awards were made for proposals 
in three major classes of machine tools. 

The first-place award in the category on gen- 
eral-purpose tools costing not more than $10,000 
was won by Machinery Associates, Inc., Wynne- 
wood, Pa., for a proposal on a Cincinnati Shaper 
Co. shear. Wm. Halpern & Co., Inc., Mount Ver- 
non, N. Y., won first award in the category on 
general-purpose machine tools costing not more 
than $50,000 for a proposal on a lathe made by 
the Cincinnati Lathe & Tool Co. In the third 
category, general or special-purpose machine 
tools costing $50,000 or more, first award was 
won by Marshall & Huschart Machinery Co., 
Chicago, Ill., for a proposal on a planer type 
milling machine made by the Giddings & Lewis 
Machine Tool Co. 
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Arbor and sleeve for locating holes to be bored in a 
work-piece secured to the faceplate of a lathe. 


Lathe Arbor and Sleeve for 
Locating Bored Holes 


FRANK L. Rusu. Woodbourne, N. Y. 


Accurately located bores must often be pro- 
duced in work-pieces while they are clamped to 
the faceplate of a lathe. One method of position- 
ing the part on the faceplate for machining these 
holes is by means of the arbor and sleeve here 
illustrated. 

Arbor A is made of steel and precisely ma- 
chined to fit the tailstock of the lathe. Tool-steel 
sleeve B is ground to a snug fit over the arbor. A 
hole in the sleeve is ground 0.0004 or 0.0005 inch 
larger than the toolmaker’s button C, which is 
used to set up the work-piece D. The sleeve is 


Stop-coliar that is self-locking 
when a force is applied in either 
direction. It is easily repositioned. 


KINKS 


knurled on its circumference to permit a better 
grip during the alignment of the part. 

In operation, the work-piece is placed so that 
the toolmaker’s button is approximately centered 
on the faceplate. Then, the arbor is positioned in 
front of the toolmaker’s button over which the 
sleeve is then slipped and rotated. If the sleeve 
does not bind on the button, the work-piece is 
accurately located for boring the hole. 


Self-Locking Stop-Collar 
Ernest Jones, New York City 


A stop-collar that will lock automatically when 
placed at any point along a cylindrical rod or shaft 
is shown in the accompanying illustration. Al- 
though easily adjusted to any desired position, 
the collar is self-locking and resists pressure ap- 
plied in either direction. 

The collar consists of a counterbored cylindrical 
body A which has an under-cut recess bored at a 
slight taper. A plunger B, bored to fit the shaft, 
has four or more radial holes each drilled to re- 
ceive a steel ball C. Three or four springs D, lo- 
cated in holes counterbored as shown in parts A 
and B, pull these members toward each other. 
Eyes formed at the ends of the springs retain 
them in position. Hardening will increase the life 
of the parts. For gripping purposes, the periphery 
of members A and B should be knurled. 

In use, separation of parts A and B will unlock 
the collar from its shaft and permit repositioning. 
Any force pushing either part toward the other 


SS 
C/A 
SSSYASSS SSS / ASSO 


MACHINERY, May, 1959 





will relock the collar to the shaft. In tests, this 
stop-collar has been applied successfully to sta- 
tionary shafts and to rotating shafts with no 
vibration. Vibration will cause collar to creep. 


Arbor Press Loading Determined by 


Torque Wrench 
H. WituiaMs, New York City 


A simple arbor press has been adapted to 
handle work on which the force applied must be 
known. The conversion was made by welding a 
hexagonal-head nut to the end of the drive-shaft. 
Then, after the ram has been brought down to the 
work, a torque wrench can be slipped over the 
nut and used to apply the final pressure. When 
the torque wrench is not needed it can be re- 
moved and the arbor press used in the conven- 
tional manner. 

Actual force applied to the work can be cal- 
culated using the formula 


where 


F = force, inch-pounds; 

T = torque-wrench reading, foot-pounds; 

r = radius of press drive-gear, inches. 

This formula will yield a figure that can be used 
as a constant for the particular press in question. 
For example, if r = 3/4 inch then 
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Therefore, to determine the force applied to the 
work in this press it is only necessary to multiply 
the torque reading by a constant of 16. 

A torque-wrench controlled arbor press has 
been found useful for testing springs, as the ap- 
plied pressure is known and the compression can 
be measured. This setup has also proved useful 
when straightening shafts. The pressure is gradu- 
ally increased, and the shaft is then rechecked to 
determine the progress of the correction. 


Simplified Calculation of Spindle 
and Cutting Speeds 


BUCKLEY SULLIVAN, Cleveland, Ohio 


Two simple formulas, committed to memory, 
will enable both spindle and cutting speeds to be 
readily calculated in terms of each other. Cutting 
speed in surface feet per minute (sfm) can be 
found by taking one-quarter of the product of 
the work diameter D in inches and the spindle 
speed in revolutions per minute (rpm): 

DX rpm 

4 
Spindle speed can be determined as follows: 
4 sfm 

D 

Although these formulas will give approxi- 
mate values, they are accurate enough for most 
shop work. For more accurate applications, the 
following formulas should be used. 

0.2618 D » 
3.8197 
D 


l. sfm 


2. rpm 


3. sfm rpm 
< sfm 
4. rpm 


Torque wrench engages a nut 
welded on the drive-shaft of this 
arbor press. By applying final pres- 
sure with the wrench, the force 
exerted on the work can be 
determined. 








LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Cincinnati “‘Intraform’’ Machine 


A process of “chipless machin- 
ing” has been announced by the 
Meta-Dynamics Division of the 
Cincinnati Milling Machine Co., 
Cincinnati, Ohio. It consists of cold- 
forming cylindrical work-pieces 
such as tubes or rings to obtain 
profiles on the inside diameter. The 
machine (Fig. 1) which performs 
this operation is appropriately 
named “Intraform.” In performing a 
chipless-machining operation with 
this equipment, a mandrel is in- 
serted in the work prior to its being 
squeezed by rapidly pulsating dies. 
At the completion of the operation, 
the profile of the mandrel has been 
reproduced in the inside diameter 
of the part, as shown in Fig. 2. 
Tensile strength and surface finish 
have been improved. Inside-diame- 
ter profiles produced by the unit 
range from heat-exchanger fins to 
the highly accurate lands and 
grooves in rifle barrels. Typical ex- 


amples of “Intraform” formed 
work-pieces are shown in Fig. 3. 

There are four forming dies, ar- 
ranged as shown in Fig. 4. These 
dies pulsate rapidly while revolv- 
ing around the outside diameter of 
the work. Dies are mounted on 
cams which contact a series of 
free-wheeling, hardened-steel roll- 
ers, such as those indicated dia- 
grammatically at A and B in Fig. 5. 
These dies are located in the ma- 
chine headstock. The top surface 
of the cam has the form of a sine 
curve, and at no time loses contact 
with the rollers. A smooth, continu- 
ous, squeezing action results which 
occurs more than 1000 times per 
minute. 

Contact with the rotating dies 
causes the part and mandrel to re- 
volve, but at a somewhat slower 
speed than the dies. At the same 
time, the work is fed over the man- 
drel and toward the rear of the 
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headstock as indicated by the dia- 
grams, Fig. 4. Since only the work- 
piece has a feeding traverse, long 
work may be internally formed 
with a short, relatively inexpensive 
mandrel. 

Intraform forming can be ap- 
plied to any type of ferrous or non- 
ferrous parts ranging from about 
1/8 inch to 5 inches in diameter, 
and made from _pre-machined 
blanks, tubing, castings, forgings or 
extrusions. In addition to forming 
profiles in open or blind holes, 
laminated tubing can be made by 
form-bonding two or more metals. 
The bond is exceptionally strong 
and tight. Forming operations for 
which a mandrel is not required 
also may be performed on tubular 
and solid work. These include 
pointing, reduction of diameters, 
and forming of taper and radius. 

Intraform machines produce ex- 
cellent finishes. Rifle barrels, for 


Fig. 1. Intraform machine for ‘‘chipless machining” announced by the 
Meta-Dynamics Division of the Cincinnati Milling Machine Co. 


MACHINERY, May, 1959 











SHOP EQUIPMENT 








material-handling appliances recently introduced 


example, have a 32-micro-inch fin- 
ish after drilling and reaming. 
After the Intraform operation, 
which forms the rifling, the finish 
averages 7 to 8 micro-inches. Accu- 
racy, too, can be of the highest 
order. Some types of parts have 


been held to 0.0002-inch limits for 
the inside-diameter profile. 
Intraform cold-forming also has 
the advantage of improving physi- 
cal properties. Tensile strength can 
be improved as much as 30 per 
cent. In addition, the continuous 





WORKPIECE 


MANDREL 
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Fig. 2. (Left) Close-up of work-piece 
and tapered mandrel of Intraform 
machine which produces hexagonal 
form in work bore in sixteen seconds 


Fig. 3. (Above) Typical examples of 
work-pieces with internal profiles 
produced by machine in Fig. 1 


flow lines created in the profile- 
formed area greatly add to the fa- 
tigue life of the part in service. 
Quite often, less stock is re- 
quired than for conventional ma- 
chining. For example, a_high- 
speed steel pin, turned from stock 


Fig. 4. Diagrams showing, from left to right, the successive positions of work and 
mandrel in producing inside-diameter profiles by Intraform forming 
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8 1/2 inches long, can be Intraform 
formed from 4 7/8-inch lengths. 

Referring to Fig. 3, the trimming 
die A is form-tapered to a hexa- 
gonal shape on the inside diame- 
ter at a production rate of 250 
pieces per hour. Setup time for this 
job is fifteen minutes. Material is 
AISI 8840 alloy steel. The inside 
profile of the pocket B is produced 
by Intraform forming at the rate of 
320 pieces per hour. Material is 
AISI 4140, and the setup time, fif- 
teen minutes. 

Ratchet teeth on the inside of the 
part shown at C, Fig. 3, are Intra- 
formed at a production rate of 300 
parts per hour. Setup time is fifteen 
minutes. Material is AISI C-1020. 
The fins on the inside of copper 
heat-exchanger tubes like the one 
shown at D are formed by the 
Intraformer at a production rate of 
16 inches of tubing formed per 
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Fig. 5. Diagram illustrating function of rollers on cams in applying a 
smooth, continuous, squeezing action to the dies of Intraform machine 


minute. Setup time for this opera- 
tion is thirty minutes. 
Circle Item 565 on postcard, page 181 


Vertical Boring Machines for Processing 
Flywheel Housings 


Two custom-built, vertical, pre- 
cision boring machines have re- 
cently been completed by the Ex- 
Cell-O Corporation, Detroit, Mich., 
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for processing cast-iron and alumi- 
num flywheel housings. Each ma- 
chine is capable of rough- and fin- 
ish-boring and chamfering as many 





Fig. 1. Ex-Cell-O custom-built vertical precision boring machine 
for rough- and finish-boring large flywheel housings 


as nine holes, ranging in size from 
3/8 inch to 5 3/8 inches in diameter 
in one pass. 

The machine base and standard 
columns are of heavy construction. 
Standard, hydraulically operated 
vertical slides carry standard Ex- 
Cell-O precision boring spindles, 
mounted in clusters. The design 
facilitates maintenance and has the 
flexibility necessary to accommo- 
date changes in product design. 

In operation, the flywheel hous- 
ing to be processed is manually 
loaded and roughly located. The 
operator initiates the hydraulically 
operated clamping cycle, causing 
elevators to raise the part to the 
machining position, where pins 
provide positive location. Wedge 
clamps lock the work in position. 
Bore sizes are held to tolerances as 
close as plus or minus 0.0005 inch 
and locations within plus or minus 
0.0015 inch. 

Circle Item 566 on postcard, page 181 


Fig. 2. Typical cast-iron component 
processed on machine shown in Fig. 1 
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‘“‘Hydrolair” Custom-Built 
Laboratory Press 


A small, compact, air-powered 
hydraulic press to be used for labo- 
ratory testing and research work in 
plastics molding, as well as for cer- 
tain types of small-production 
work in the plastics and rubber 
fields, has been built by American 
Steel Foundries, Elmes Engineer- 
ing Division, Cincinnati, Ohio. One 
of the outstanding features of this 
“Hydrolair” press is its remarkable 
operating economy. Instead of the 
usual hydraulic motor and pump, 
the unit is equipped with a special 
Elmes-patented air-hydraulic _ in- 
tensifier. This device enables the 
press to take its power right from 
the regular shop air-line, or from a 
small air compressor. 

Hydrolair presses are made both 
in standard models, which meet 
most requirements, and in custom- 
built designs like the one here il- 
lustrated. This 100-ton unit was 
specially designed for the experi- 
mental laboratories of a leading 


Hydrolair’’ 100-ton laboratory press for plastics 
molding, testing, and small-production work 
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producer of chemical and plastic 
materials. To meet work require- 
ments of extremely high operating 
temperatures (900 to 1000 degrees) 
and an exceptional degree of accu- 
racy in platen movement, the press 
was made with special adjustable 
gibs and machine columns with flat 
portions on which the gibs provide 
maximum bearing. Additional sup- 
porting gibs contact the round por- 
tion of the columns to help prevent 
binding and cocking of the platen. 
Although the standard Hydrolair 
low-pressure control circuit has 
proved adequate for laboratory 
work, special laboratory type read- 
ing gages of an unusually high de- 
gree of accuracy were substituted 
on this press for the conventional 
gages. 

Standard models are built in 30-, 
50-, 75-, and 100-ton capacities, 
equipped with manual control, 
with or without hot plates. The 50- 
ton model is also available with 
conveniently arranged _ electric 
push-button control. 

Circle Item 567 on postcard, page 181 


Federal Press Type 
Resistance Welder 


A standard line of press type re- 
sistance welders of new design is 
being introduced by the Federal 
Machine & Welder Co., Warren, 
Ohio. These machines are avail- 
able in four sizes ranging from 30 
to 500 kva, inclusive. 

Each size machine in this line is 
available as a spot welder, a pro- 
jection welder, or a combination 
spot and projection welder in a 
range of standard throat depths, 
electrode forces, and transformer 
sizes. 

Design features include a one- 
piece, slim-line frame that takes 
less floor space and gives greater 
working area. There is also a new 
anti-friction slide which is easily 
adjusted for wear or take up, and 
requires no removal of covers. The 
new integral transformer and lower 
arm are designed to give higher 
performance and maximum power 
efficiency. 


Circle Item 568 on postcard, page 181 


Press type welder of line brought out by the 
Federal Machine & Welder Co. 





Bendix four-axis machine-control unit which simultaneously controls tools in 
four planes for machining parts requiring twist type cutting operations 


Bendix Four-Axis Numerical Control for Machine Tools 


A numerical-control unit for di- 
recting four independent motions 
of a machine tool simultaneously is 
available from the Industrial Con- 
trols Section, Bendix Aviation Cor- 
poration, Detroit, Mich. This 
equipment is designed for the nu- 
merical control of high-precision, 
four-axis milling machines. It can 
be used in horizontal, vertical, 
longitudinal, and tilted positions 
to machine engine mounts, bulk- 
heads, airfoil contours, or any type 
of part requiring twist type cutting 
operations to close tolerances. 

The input to the control unit is 
punched tape. The high-speed 
tape reader permits reading 300 
lines per second in the forward di- 
rection and 600 lines per second in 
the reverse direction. An automatic 
tape rewind allows the operator to 
remove the part as the tape is be- 
ing rewound. The unit provides 
high-speed parity checking of a 
new control tape as it is being 
mounted on the reader. 

Four decimal indicators show 
position-location readings continu- 
ously on all four axes. This assists 
in setup and in manual operation 
of the machine tool during simple 
machining. Four auxiliary tape- 
controlled functions automatically 
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regulate coolant flow, spindle 
speed, tool changes, table indexing, 
chip conveyor, etc. 

In operation, the control tape, 
containing in condensed and coded 
form all information necessary to 
machine a specific part, is first 
mounted on the tape reader. The 
operator then positions the ma- 
chine tool cutter manually to the 
setup point corresponding to the 
initial position on the tape and de- 
presses the tape “start” button. Au- 
tomatic machine operations then 
begin. 

The first block of information on 
the tape is read by a photoelectric 
tape reader and held in temporary 
storage. At the same time, each 
line is checked to insure that the 
tape is punched and read cor- 
rectly. Should an error be detected 
in reading the storaged tape, the 
control unit will stop the machine 
the instant the last correct block 
being processed is complete. The 
operator may then erase the incor- 
rect block from temporary storage 
by depressing a “clear” button. 
When the source of the error has 
been determined and corrected, 
the operator can automatically re- 
turn to the last block and resume 
tape operation. No loss of synchro- 


nization or damage to the part oc- 
curs. This error-detection circuitry 
prevents reading any erroneous in- 
formation into the interpolator. 

The interpolator accepts the 
block information from temporary 
storage and generates continuous 
trains of pulses (linear value 0.0002 
inch, tilt value 0.01 degree) for 
each of the four axes of motion. 
The number of pulses generated 
for each axis is proportional to the 
distance to be moved along the 
X, Y, Z, and tilt axes, respectively. 
The rate at which these pulses are 
generated is proportional to the 
programmed cutter-feed rate. 

For any one of the four axes, 
pulses from the interpolator are 
then fed into an error register. As 
these pulses enter the register and 
build up a count, a proportional 
signal is amplified and delivered to 
a torque motor. This motor oper- 
ates a proportional control servo 
valve which controls the flow of oil 
to a hydraulic rotary motor, and 
thus drives the machine slide. 

Attached to each slide is a feed- 
back device, called a “Quantizer.” 
The Quantizer is geared to the ma- 
chine tool-slide and produces feed- 
back pulses, each of which corre- 
sponds to the same amount of 
travel as a command pulse. The 
error register keeps a running 
count of the difference between 
the number of command and feed- 
back pulses. When the Quantizer 
feeds back to the error register the 
identical number of pulses origi- 
nally specified for machine motion, 
the signal to the hydraulic valve 
drops to zero, stopping the servo 
motor, lead-screw rotation, and in 
turn, that particular machine axis. 

While this motion is being ex- 
ecuted, the photoelectric reader 
advances an_ additional block, 
loading temporary storage with the 
next straight-line increment of mo- 
tion. When the interpolator com- 
pletes the processing of a block of 
data, it is instantaneously  re- 
loaded from temporary storage and 
interpolation continues uninter- 
rupted. Tool motion is continuous. 

The circuits of the four-axis ma- 
chine-control unit are almost ex- 
clusively digital in nature. The 
digital system is of the direct-cur- 
rent level type, using vacuum-tube 
and diode-gate circuits. 


Circle Item 569 on postcard, page 181 
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Van Norman Versi-Matic Milling Machine 


A milling machine designed to 
cut or shape the newer, tougher 
superalloys with a high degree of 
accuracy has been announced by 
the Van Norman Machine Co., 
Springfield, Mass. This unit, called 
the No. 746 Versi-Matic, is espe- 
cially designed to maintain exact- 
ing tolerances on large work- 
pieces. The table is 96 inches long 
by 24 inches wide. Maximum 
clearance from the spindle of the 
swiveling head to the table when 
the spindle is in horizontal position 
is 35 inches, and 22 inches when 
in the vertical position. Either 
punched or magnetic numerical- 
control systems can be used. 

The Van Norman four-way cut- 
ter-head is used on this Versi-Matic 
to afford the greatest versatility in 
cutting in all positions, without 
changing the position of the work- 





piece. The cutter-head can be used 
horizontally, vertically, and angu- 
larly at any angle up to 30 degrees 
beyond the vertical position. The 
machine is available without a 
saddle, in table lengths up to 130 
inches with 30-inch width. All ma- 
chine feeds are powered by hy- 
draulic motors driving through 
identical gear-boxes. Large-diame- 
ter feed-screws, mounted on pre- 
loaded, anti-friction bearings, with 
recirculating ball nuts, permit ac- 
curate response and movement 
without backlash. 

Illuminated, optical vernier 
scopes and scales make it possible 
to attain precise positioning. A 
portable push-button control at 
each optical-scope station pinpoints 
on-the-spot readout. Hard, chro- 
mium-plated ways with a surface 
hardness of 70-72 Rockwell C resist 


wear. The oil-retaining property of 
these surfaces greatly reduces slid- 
ing friction. The ways are lubri- 
cated by the latest type of auto- 
matic system, designed to assure 
controlled oil-film thickness. This 
lubricating feature is of vital im- 
portance to precise movement of 
the machine components. 

Horizontal, angular, and vertical 
milling operations are performed 
with a minimum of change-over, 
tooling, and material-handling time. 
Instant location of the cutter-head 
in all positions is accomplished 
with positive stops and vernier 
readout. The total swivel range is 
from 0 degrees at horizontal 
through 90 degrees to 120 degrees. 
The adjustable pendent and port- 
able control station permit com- 
pletely efficient operation at any 
working position. 
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Precision-built Versi-Matic milling machine announced by Van Norman Machine Co. 
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High-Production Lathe with 


Automatic-Control System 


A Max Mueller high-production 
lathe with a universal program 
control, called the “Eltropilot,” 
providing completely automatic 
machining of a wide variety of 
work-pieces, is now available in 
this country from the Cosa Corpo- 
ration, New York City. The Eltro- 
pilot provides pre-set, automatic 
control of all tool movements on 
saddle, copy attach- 
ments, drilling units, and _ turret 
head; all operational functions 
such as spindle speeds, feeds, feed 
directions, and rapid traverse; ma- 
chine loading operations; and ac- 
tual stopping of the machine. 

The key components of the El- 
tropilot system are a plug panel for 
accepting and issuing orders, a pre- 
pared punch card to indicate cor- 
rect placement of plugs in panel 
sockets, and interchangeable trip- 
dogs set in cam-plates according to 
desired dimensions. Control orders 
from the panel are determined by 
location of the plugs. Impulses 
transmitted from the plugged 
panel-socket lines actuate relays 
which carry out the orders. The 
punch card is prepared from the 
standard operation plan, as are the 
positioning of the trip-dogs in 
the cam-plates. 


cross-slide, 


Max Mueller high-production lathe with Eltropilot control, 
available from the Cosa Corporation 


The control can store sixty com- 
mands and control twenty opera- 
tions, with infinite combinations of 
twenty commands for any opera- 
tion. Setup is extremely simple. 
For each new component only the 
punch chart and trip-dog positions 
need be changed. Short runs are as 
economical as long runs. The 
working cycle can be interrupted 


at any time and the tools will re- 
turn automatically to their starting 
positions. Built-in safety devices 
check all operations closely. 

The Eltropilot system will con- 
trol all machines having electric 
motors, electromagnetic clutches, 
hydromagnetic valves, and similar 
remotely controllable units. 
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Special Machine for Balance-Milling Connecting-Rods 


A special, two-spindle milling 
machine that hollow-mills both the 
crank and pin ends on each side of 
forged-steel, truck-engine connect- 


Snyder special two-spindle milling machine for balance-milling 
both ends of heavy forged connecting-rods 


ing-rods to obtain accurate bal- 
anced-weight conditions has been 
built by the Snyder Corporation, 
Detroit, Mich. This machine pro- 
duces parts at the rate of 102 
pieces per hour. It is an electrically 
controlled, hydraulically operated 
type that utilizes a separate hy- 
draulic unit to provide power for 
feeding the milling spindles, oper- 
ating wedge feed stops, and clamp- 
ing the work-piece. 

The welded-steel machine base 
supports a work-holding fixture, a 
shadowgraph weighing scale with 
Atcotran controls, and two vertical- 
way type milling slide units with 
single-spindle heads. The travel of 
each slide unit is individually and 
automatically adjusted by means 
of wedge stops operated by elec- 
trically controlled hydraulic cylin- 
ders. The machine is operated by a 
manual control near the loading 
station. 

A connecting-rod to be proc- 
essed is placed on the shadow- 
graph scale which indicates the 
amount of overweight for each end. 
Excess weight of the rod simul- 
taneously deflects the scales and 
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the Atcotran units. Deflection of 
these units actuates a memory sys- 
tem that initiates travel of both 
wedge stop cylinders which in turn 
actuate units. When the Atcotran 
units of both the scales and the 
wedge stops reach a_ balanced 
condition, a relay causes the travel 
movement of the cylinders to stop 
automatically. 

With the slide feed stops thus 
positioned, the Atcotran units are 
locked out of the weighing system. 
The operator then removes the rod 
from the scales and places it in the 
first position for the hollow-milling 
of the bosses on the wrist-pin and 
crank ends on one side. Operation 
of a push-button control causes the 
part to be clamped automatically 
and a milling spindle travel of 
rapid advance and feed to be ini- 
tiated. The travel movement of the 
spindle stops automatically when 
the slide unit reaches the depth de- 
termined by the slide stops. After 
a short dwell, the slide unit returns 
to the starting position. 

After unclamping, the operator 
removes the rod, turns it over, and 
places it in the fixture a second 
time for the hollow-milling of the 
crank and pin ends on the opposite 
side in a similar manner. A red 
light on the scales lights up to in- 
dicate when one part can be re- 
moved and another placed on 
them. Operation of another push- 


button control causes the balance 
weight-removal amounts to be 
transferred to the milling spindles 
in terms of wedge stop positions. 


The machine has a central lubrica- 
tion system for all sliding and ro- 
tating surfaces. 
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Moline Three-Way, Multiple-Spindle Tapping Machine 
for Processing Transmission Cases 


Ninety-three holes in two sides 
and the rear wall of a tractor trans- 
mission case are tapped during 
each operating cycle of a Model 
HHUS85, three-way, _ horizontal 
machine designed and built by the 
Moline Tool Co., Moline, Ill. The 
parts to be tapped are held by a 
simple, manual clamping arrange- 
ment on the surface of a hydraulic- 
actuated work-table. After a trans- 
mission case is loaded and 
clamped, the table is moved to the 
rear against a positive stop which 
brings the case into position for 
tapping. After all ninety-three 
holes are tapped, and the taps are 
withdrawn from the work-piece, 
the table is brought forward by 
hydraulic power for unloading. 

Spindles in each of the three- 
spindle units are equipped with 
individual lead-screw feed. Each 
spindle is driven through universal 
joints and telescoping drive-shaft, 
and located in an accurately bored 
hole in a slip-spindle plate. Thus, 
it is easy to make new arrange- 
ments of spindle center distances, 


when required, by use of a differ- 
ent slip-spindle plate. 

Working area covered by the 
left- and right-hand spindle units 
is 18 by 32 inches for each. Each 
unit has twenty-three spindles. The 
rear unit covers a working area of 
30 by 54 inches and carries forty- 
seven spindles. Each of the three 
spindle units is individually ad- 
justable for position nearer to or 
farther away from the work. All 
feed travel is by the lead-screws 
in the individual spindles. 

The individual spindles are de- 
signed to include protection against 
trouble from tap breakage, par- 
tially plugged drilled holes, and 
absence of a drilled hole for the 
tap to enter. A small amount of 
cutting lubricant is sprayed on 
each tap automatically just prior to 
its entry into the work. The hori- 
zontal, universal-joint-driven spin- 
dle units used on this equipment 
are adaptable also to vertical 
mounting or as_ transfer-machine 
components. 
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Tapping machine designed and built by Moline Tool Co., for processing transmission cases 


MACHINERY, May, 1959 





Fig. 1. Michigan-Lorenz Model SV-00 gear shaper 
introduced by Michigan Tool Co. 


**Michigan-Lorenz”’ Gear Shapers and 


Gear-Hobbing Machines 


A complete line of gear shapers 
in seven different models, and two 
lines of versatile gear-hobbing ma- 
chines comprising a total of seven 
models are announced by the 
Michigan Tool Co., Detroit, Mich. 


These machines are United States 
versions, with important modifica- 
tions, of the Lorenz line produced 
in Western Germany. All will con- 
form to JIC standards and carry 
U. S. electrical equipment and con- 


Fig. 3. Model SZA Michigan-Lorenz rack-cutting gear shaper 


Fig. 2. Model SN-5 semi-automatic gear shaper 
of the Michigan-Lorenz line 


trols. They will be marketed and 
serviced under the name “Michi- 
gan-Lorenz” by the Michigan Tool 
organization in the United States. 

The standard gear-shaper line 
comprises four models including 
the Model SV-00, Fig. 1. This 
model will handle spur and helical 
gears up to about 6 pitch. It will 
cut gears up to 7 inches pitch di- 
ameter, using 4-inch diameter cut- 
ters, and is equipped with auto- 
matic loading and _ unloading 
chutes. The Model SN-5 shown in 
Fig. 2 will handle gears up to 
about 20 inches in diameter (in- 
ternals up to 17 1/2 inches). Semi- 
automatic, it will cut gears up to 
3 inches face width on either up or 
down stroke. “Rough-and-finish” 
attachments providing automatic 
increase in speed for finishing are 
available with this machine. In ad- 
dition, there are two models de- 
signed for shaper cutting of closed- 
gap type herringbone gears, and a 
seventh machine, Fig. 3, designed 
particularly for the cutting of racks 
up to about 6 feet long. Shorter 
racks can also be cut on some of 
the standard gear shapers. The ma- 
chine shown in Fig. 3 is recom- 
mended for cutting racks having 
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tooth widths up to 6 1/4 inches 
and up to a maximum of 3 pitch. 

The two series of hobbers are 
designed primarily for versatility 
and accuracy and thus complement 
Michigan Tool’s line of high-pro- 
duction hobbers. The machines es- 
sentially are of the heavy-duty 
type, one series for medium-size 
gears and another for large sizes. 
The Model E-12, Fig. 4, will hob 
gears up to 4 feet in diameter and 
up to 2 pitch. A Model E-9, not 
shown, is for gears up to 35 1/2- 
inch diameter and pitches up to 3. 
A medium-size hobber, Model 
E-30, takes gears up to about 10 
feet in diameter. Accuracy, versa- 
tility, and rigidity are outstanding 
features of these hobbing ma- 
chines. Indicative of the accuracy 
of the Michigan-Lorenz hobbers is 
a setup for checking the cutting of 
a Cone-Drive double-enveloping 
worm-gear on an E-9 hobber. On 
this machine the accumulated 
tooth-spacing errors checked out to 
a maximum of only fourteen sec- 
onds. All of the gear hobbers are 
vertical, single-spindle types, rug- 
gedly built to meet present-day de- 
mands for accuracy, and with a 
versatility which makes them espe- 
cially well adapted for either fairly 
large or job-lot runs. All of the 
models are available with or with- 
out automatic loading and unload- 
ing facilities. 
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Landis plunge type, cylindrical production grinder equipped with 
auiomatic rotary work loader 


Automatic Plunge Type, Cylindrical Production Grinder 


A plunge type grinding machine 
equipped for automatic loading, 
unloading, and completely auto- 
matic cycling, including in-process 
sizing, has been developed by the 
Landis Tool Co., Waynesboro, Pa. 
This machine grinds, simultane- 
ously, three different diameters 


Fig. 4. Michigan-Lorenz Model E-12 gear-hobbing machine 
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and the flange face of a transmis- 
sion output shaft. 

Stock to a depth of 0.025 inch 
is removed from each diameter and 
the face surface is given a 20- to 
25-micro-inch finish by removing 
0.015 inch of stock. Production is 
about 105 shafts per hour. The 
grinding wheel-head is set at a 
30-degree angle, and _ properly 
spaced grinding wheels are 
mounted on the right-hand end of 
the spindle. The machine is 
equipped with a combination 
magnetic and fabric filter unit for 
the coolant. 

The design of this machine 
makes it possible to use an auto- 
matic, rotary type loader as shown 
in the illustration, or a chute type 
loader for handling the work- 
pieces. Hand-loading can also be 
used. Coolant and hydraulic oil 
reservoirs, as well as all hydraulic 
control valves, are mounted away 
from the bed to minimize the pos- 
sibility of heat from the units af- 
fecting machine alignments and to 
make them readily accessible. An 
outstanding feature of the Landis 
“Microfeed” wheel-feed system in- 
troduced on this machine is its 
ability to produce accurate dupli- 
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cate work continuously. This sys- 
tem will feed the grinding wheel in 
increments as small as 50 millionths 
of an inch. Another extremely im- 
portant feature is that the feed 
always resets the same amount 
from the finish size on each cycle 
regardless of the amount of fine 
feed previously required to bring 
the work-piece to its final size. 
With each grind cycle all elements 
of the feed are automatically set 
in relation to the on-size position 
of the piece just ground. This auto- 
matically compensates for all the 
variables which are present in pre- 
cision grinder feed systems. 

The grinding wheel (or wheels) 
is dressed by the Landis R type 
dresser. This unit is mounted on 
pre-loaded steel balls for accuracy 
and easy traversing movement. An 
important time-saving feature of 
the equipment is its ability to 
dress a profiled wheel in both di- 
rections at angles up to 60 degrees. 
The dresser can be tied into the 
grinding cycle to dress the wheel 
automatically after a predeter- 
mined number of pieces have been 
ground. A compensating feed for 
the wheel feed automatically com- 
pensates for wheel-diameter _re- 
duction due to dressing. 
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Sundstrand-Packmaster packaging 


Sundstrand-Packmaster That Forms a Continuous Belt of 
Thermoplastic Dome Packages Containing Small Parts 


Thermoformed packages—known 
variously as “blister,” “bubble,” or 
“dome-pack”"—can be formed in a 
wide range of sizes and shapes on 
a Sundstrand-Packmaster Model 58 
packaging machine announced by 
Sundstrand-American Broach, Di- 
vision of Sundstrand Machine Tool 
Co., Ann Arbor, Mich. In addition 
to providing outstanding flexibility, 
the machine attains a high produc- 
tion rate. Packages measuring 4 by 
4 inches are produced at the rate 
of 60 per minute. Production of 
smaller packages is at a higher rate. 

Thermoformed “bubbles” become 
their own conveyor as they move 
through the machine. These vac- 
uum-formed packages use the 
flange base produced during the 
forming operation to support the 
package and parts as both ride on 
the guide rails of the loading table 
during the packaging operation. A 
handwheel calibrated for width 
setting provides simple adjustment 
for a broad range of package 
widths. Table lengths depend en- 
tirely on the product or product 
package and the number of oper- 
ators or automatic loaders used. 

In vacuum-forming the thermo- 


machine 


plastic dome package itself, the 
film material comes from a roll 
mounted at the center of the ma- 
chine base. It is drawn through a 
series of heat lamps before passing 
between the roll and drum located 
at the entry end of the machine. 
Here it is heated to approximately 
300 degrees F., clamped in a sta- 
tion on the revolving drum, and 
drawn to shape. This is done by 
applying vacuum to draw the 
thermoplastic material into the 
mold or form. As the drum con- 
tinues to revolve, clamps are auto- 
matically opened and the strip is 
released to continue through the 
machine. Here, parts are placed 
into each formed bubble by oper- 
ators or automatic loaders. 

The forming dies are so designed 
that trade-marks, crests, or similar 
identification features can be 
added to the form required by the 
product being packaged. To seal 
the package, either clear or opaque 
thermoplastic sheets or a kraft type 
heat-seal may be used, depending 
on the product. Packages leaving 
the line can be cut off individually 
or run in a continuous ribbon. 
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Plastics injection molding machine brought out by Hydraulic Press Mfg. Co. 


High-Speed Plastics Injection Molding Machine 


A 12- to 16-ounce plastics injec- 
tion molding machine capable of 
extremely high operating speed is 
announced by the Hydraulic Press 
Mfg. Co., a division of Koehring 
Co., Mount Gilead, Ohio. It is pos- 
sible to operate this Model 350- 
HV-12,/16 unit at a speed of 600 
cycles per hour at full clamp stroke 
and maximum tonnage. With a re- 
duced stroke, speeds up to 1000 
cycles per hour can be attained. 

This 350-ton equipment, with a 
60-hp system, features a full hy- 
draulic clamp with 22-inch stroke 
and 34-inch daylight capacity (42- 
inch daylight with ejector box re- 
moved). Large 34- by 34-inch 
platens provide space for mounting 
mold bases up to 20 by 34 inches, 
either vertically or horizontally. 
The 20 1/2-inch space between the 
tie-rods and the large area below 
the die space allows plenty of room 
for automatic drop-out of parts. 
The knockout bar exerts a pressure 
of 20 tons and has a stroke of 4 
inches. This bar can be easily 
moved for either a horizontal or 
vertical knockout pattern. Auto- 
matic clamp slowdown is provided 
prior to bar contact to prevent 
damage to ejected parts. 

The clamp automatically adjusts 
itself for different mold thick- 
nesses, thus cutting mold setup 
time to a minimum. Any part of the 
total ram stroke can be_ used. 
Clamp controls are centralized. 
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Easily adjusted limit switches pro- 
vide adjustment for stroke, day- 
light, slow-close for die contact, 


Machine Designed to Drill 


Zagar, Inc., Cleveland, Ohio, is 
introducing a machine equipped 
with 20-hp feed units. A unique 
feature of this machine is the ar- 
rangement that permits three drill 
patterns to be drilled by each of 
four drill heads. The changeable 
patterns are made by removal of 


slow break-away, and _ ejection 
stroke. All hydraulic and electrical 
components are mounted in the 
open, at floor-level working height. 
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Casting from Four Sides 


the non-operating drills when cast- 
ing and fixture are changed from 
one job to another. The drill heads 
are located in the form of a cross, 
the casting being drilled from four 
sides simultaneously. This ma- 
chine drills a total of 108 holes. 
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Zagar machine developed to drill four sides of casting simultaneously 





Lepel Induction Heating Equipment 


The addition of a  dual-fre- 
quency generator and a floating- 
zone fixture for metal refining to its 
line of high-frequency induction 
heating units has been announced 
by the Lepel High Frequency 
Laboratories, Inc., Woodside, N. Y. 
The dual-frequency generator, 
Fig. 1, is rated at 10 kilowatts of 
output power. The lower  fre- 
quency range is 250 to 600 kilo- 
cycles. The higher frequency 
range is approximately 2 to 5 
megacycles. It provides flexibility 
in heating operations where it is 
important to make changes in 
frequency without changing the 
basic features of the standard gen- 
erator. The dual-frequency feature 
also eliminates the necessity of 
purchasing two separate genera- 


tors. Megacycle frequencies are 


Fig. 1. Lepel dual-frequency generator for heating purposes 
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ideal for heating very thin parts 
and semiconductor materials. 

The megacycle circuit compo- 
nents are located in the lower 
portion of the cabinet and the 
standard frequency tank circuit 
components are housed in the 
smaller cabinet on the top. Both 
circuits use the same _ oscillator 
tube and direct-current power 
supply. Each tank circuit has a 
separate grid control, permitting 
proper adjustment for grid re- 
quirements. For experimental 
work, the megacycle frequency 
range can be altered by using 
capacitors of different values in the 
tank circuit. 

The Lepel Model HCP floating- 
zone fixture, Fig. 2, is designed for 
the production of ultra-high-purity 
metals and semiconductor mate- 











rials. Purification or crystal grow- 
ing is achieved by traversing a 
narrow molten zone along the 
length of the process bar while it 
is being supported vertically in 
vacuum or inert gas. 

Although designed primarily for 
production purposes, the unit 
shown in Fig. 2 also provides great 
flexibility for laboratory studies. 
Features include a smooth, posi- 
tive, mechanical drive system with 
continuously variable up, down, 
and rotational speeds, all independ- 
ently controlled. There is also an 
arrangement to rapidly center the 
process bar in a_ straight-walled 
quartz tube supported between 
gas-tight, water-cooled end plates. 
Placement of the quartz tube is 
simple. Adapters can be employed 
to accommodate _ large-diameter 
tubes for larger process bars. 
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Fig. 2. Lepel unit for metal refining and crystal growing 
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Four-Column Single-Action Hydraulic Press 


Four-column, single-action, hy- 
draulic presses built by K. R. Wil- 
son, Inc., Arcade, N. Y., have been 
modernized and expanded. Built in 
forty-eight standard models, either 
up-acting or down-acting, the line 
now covers a range of 25 through 
1000 tons. With a frame construc- 
tion that permits access to the 
working area from all sides, presses 
can be fed from the front, back, or 
either side. Of rugged, welded- 
steel construction, the crown, bed, 
and sliding platen provide maxi- 
mum resistance to deflection. Align- 
bored to automatically controlled 
tolerances, the sliding platen is 
guided on ground and polished col- 
umns which are closely fitted into 
the crown and bed. 

The easily adjusted hydraulic 
systems of these presses are de- 
signed to be fully responsive to all 


K. R. Wilson four-column, down-acting, hydraulic press 
available in recently expanded line 
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controls. The pumping unit can be 
mounted at the top of the press or 
furnished for floor installation. All 
models can be outfitted with man- 


ual, lever, or electric push-button 
controls for single or continuous 
cycling. Die cushions, and steam or 
electrically heated platens, as well 
as other accessories, are available. 
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BarnsdriL Multiple-Spindle Honing Machine 


The Barnes Drill Co., Rockford, 
Ill., recently completed and de- 
livered its first Model No. 4014 
three-spindle, vertical type honing 
machine. The unit is equipped for 
individually controlled pneumatic 
hone feed for each spindle. Im- 
proved design allows hone-feed 
pressure calibration to compensate 
for varying operating conditions 
caused by bore-size irregularities 
and different degrees of stock 
hardness. The result is shorter 
cycle time, improved bore condi- 


tions, and reduced stone wear. 


Three-spindle honing machine for 
cylinder blocks built by the Barnes Drill Co. 


With this system it is said to be 
possible to use coarser stones for 
faster stock removal and still hold 
the work within a closer micro- 
finish tolerance range. 

An automatic feed cleanup timer 
is actuated when all three bores 
are sized out and the tools have 
collapsed, yet continue to rotate. 
The tools expand simultaneously 
under constant low pressure to con- 
tact the walls of the bore. The 
timer gives a predetermined num- 
ber of strokes to obtain the desired 
surface finish. From three to five 


processing cast-iron 
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Six-hundred-ton die-casting machine manufactured by Reed-Prentice Division, Package Machinery Co. 


extra strokes are generally needed 
to apply the required finish. Ap- 
proximately 0.003 inch of stock is 
removed from the fine-bored cylin- 
der walls of the six-cylinder cast- 
iron blocks honed on this machine. 
The three-spindle auxiliary head 
requires only one index to com- 
plete the honing of the part. 

The operator slides the block to 
be honed into the tunnel type fix- 
ture from a supply conveyor at the 
left of the machine. With the lead- 
ing edge of the block against a 
positive stop, the block is clamped 
hydraulically by pressing the clamp 
button on the control panel. Press- 
ing the start-cycle button will ini- 
tiate machine motions for honing 
three bores, and for indexing and 
honing the remaining three bores 
without operator attendance. The 
operator presses the unclamp but- 
ton with the fixture in the right 
position and slides the block out of 
the fixture to the right on the dis- 
charge conveyor. The left index 
button is pressed to index the fix- 
ture to the loading position. The 
production rate is thirty-two blocks 
per hour at 80 per cent efficiency, 
and finish is maintained at 25 to 
35 micro-inches. The machine is 
equipped for a 25-inch hydraulic 
spindle stroke and has Plugmatic 
bore equipment for bore sizing. 
Two 15-hp motors drive the hy- 
draulic system and the spindle. 
Circle Item 581 on postcard, page 181 
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Reed-Prentice Die-Casting Machine 


A 600-ton die-casting machine 
manufactured by Reed-Prentice 
Division of Package Machinery 
Co., East Longmeadow, Mass., is 
designed for all types of cold- 
chamber die - casting. Hand la- 
dling, automatic ladling, or auto- 
matic feeding through the Reed 
“Vacufeed” system can be utilized. 
The Vacufeed method combines 
automatic feeding with vacuum 
die-casting, attaining speeds equal 
to those used in zinc die-casting. 

Aluminum die-castings weigh- 
ing up to 10 pounds can be pro- 
duced on this 600TDA unit 
which has an adjustable die stroke 
of 12 1/2 to 18 1/2 inches. Die- 
plates measure 47 by 46 1/2 inches 
and give 28 1/2- by 28 1/2-inch 
clearance between tie-bars. Strain- 
gage-tested die-locking pressure is 
600 tons. One retained, graduated 
tie-bar nut accomplishes adjust- 
ment of the 5 1/2-inch diameter 
tie-bars. The tie-bars may be 
pulled or moved forward by hy- 
draulic power using a cam type 
way-locking device. 

The shot cylinder on the ma- 
chine is provided with an adjust- 
able slow start to allow complete 
venting of the sleeve and runner 
system. To accommodate sleeves of 
different length, the shot-cylinder 
stroke is adjustable in a 6-inch 
range of initial phase of stroke, 


making the complete stroke ad- 
justable from 14 to 20 inches. 
The hydraulic system employs 
three pumps: (1) a low-pressure 
(1000 psi) low-volume pump for 
bottle recharging, (2) a low-pres- 
sure (1000 psi) high-pressure pump 
for fast closing and opening of 
die-plates and plunger return, 
and (3) a high-pressure (2000 psi) 
low-volume pump for final die 
closing and _ intensified metal 
squeeze. All three pumps deliver 
1000 psi when required for fast 
operation. 
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Moore “Ultra-Precise”’ 


Rotary Table 


An “Ultra-Precise” 11-inch ro- 
tary table, which reads to 1 sec- 
ond of are and has an over-all 
performance accuracy of plus or 
minus 2 seconds throughout the 
entire 360-degree circle, is being 
introduced by Moore Special Tool 
Co., Inc., Bridgeport, Conn. The 
company also offers a rotary table 
which reads to 5 seconds of arc 
and has an over-all accuracy of 
plus or minus 6 seconds. The 
“Ultra-Precise” rotary table was 
developed to meet the demand for 
more precise angular spacing. This 
is achieved through the use of a 
non-disengageable, ground worm 
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in combination with the accurately 
spaced teeth of its mating gear. 
A unique, corrective lapping 
technique which produces the pre- 
cise tooth spacing is done by an 
ultra-sensitive method of angular 
measurement—interferometric — in- 
spection and calibration. The inter- 
ferometer employed for this pur- 
pose is accurate to 1/10 second of 
arc and uses interference bands of 
monochromatic light as a means 
of angular measurement. Periodic 
and lead errors of the worm are 
also corrected to within less than 
plus or minus 1/4 second. As a 
final operation to assure precise 
angular spacing, the worm and 
gear are burnished together to 
glaze and work-harden their per- 
fectly matched contact surfaces. 
The hand-scraped, steel table 
top is parallel with the base within 
less than 0.0001 inch. The conical 
surface below the T-slots is grad- 
uated in degrees as an easy-to-read 
reference scale. Fine setting is 
read to 1 second on chromium- 
plated dial and vernier. The cen- 
ter bushing hole runs true to 


“Ultra-Precise’’ rotary table announced by Moore Special Tool Co., Inc. 


0.00015 inch. The table can be 
used in conjunction with its com- 
panion unit, the new Model No. 2 
sine plate, to obtain compound 
angle settings. Maximum  work- 
height capacity on either sine plate 
or rotary table results from sepa- 
ration of these units. 
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Gear-Shaving Process for Precision Gears with Twelve 
or Less than Twelve Teeth 


Engineers of the National Broach 
& Machine Co., Detroit, Mich., 
have developed a Red Ring rotary 
gear-shaving process that provides 


accurate control of surface finish, 
profile, and lead on gears having 
twelve or less than twelve teeth. 
This patented process is said to 


Setup on Red Ring rotary gear-shaving machine for finishing eight-tooth gear 
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give accuracies not previously ob- 
tained with conventional methods 
utilizing external-gear type rotary 
shaving cutters. An unsual rotary 
gear-shaving cutter made in the 
form of an internal helical gear is 
used. This arrangement provides 
increased surface contact between 
the cutter and work-gear profiles 
due to the enveloping action of the 
cutter. As a result, the cutter is 
able to produce smoother, more ac- 
curate tooth profiles on work gears 
having small numbers of teeth 
than is possible with the usual 
method where essentially two ex- 
ternal gears (one a gear, the other 
a cutter) are meshed in crossed- 
axes relationship. 

The new process requires the ap- 
plication of a different drive ar- 
rangement to the shaving machine. 
On conventional rotary gear-shav- 
ing machines, the cutter drives the 
work, For the new process, utiliz- 
ing an internal helical-gear type 
cutter, the work gear drives the 
cutter. The hardened-and-ground 
high-speed steel shaving cutter is 
mounted in a special head on a 
conventional Red Ring shaving 
machine. This head has a sleeve 
type bronze bushing that supports 
the shaving cutter, which is free to 
rotate. The cutter center line is set 
in accurate crossed-axes relation- 
ship with the work-gear center line 
by a vernier on its mounting head. 

The work gear, which can be 
supported at each end for the shav- 
ing operation, is driven by a gear- 
head motor mounted on a platform 
integral with the headstock cast- 
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Automotive piston-processing machine built by F. Jos. Lamb Co. which has a production rate of 400 pieces per hour 


ing. An additional gear reduction 
is provided between the motor and 
work-gear drive-shaft. 

To carry out the new process, a 
work gear is mounted in the head- 
stock (with either centers or some 
other type of driving arrangement) 
in mesh with the cutter. The tail- 
stock center is advanced to the 
work and locked. Then the shaving 
cycle is initiated by a push-button 
control. The work gear is rotated 
while being traversed back and 


forth in mesh with the cutter. It 
is then fed upward either man- 
ually or by an automatic differen- 
tial up-feed mechanism — until 
proper tooth size is reached. At the 
end of the cycle, the work is un- 
loaded to complete the shaving op- 
eration. The setup illustrated is for 
finishing an eight-tooth, 4-pitch, 
pressure-angle pump 
gear on a Red Ring rotary gear- 
shaving machine. 


30-degree 
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Ten-Station Automatic Machine Designed to Process 
Pistons of Three Different Sizes 


High production and the fiexi- 
bility required to handle three dif- 
ferent sizes of work are features of 
a ten-station, automotive piston- 
processing machine designed and 
built by F. Jos. Lamb Co., Detroit, 
Mich. This unit processes 400 parts 
per hour and is arranged so that 
equipment for additional opera- 
tions can be applied between any 
of the three main sections of the 
machine. It also performs the fol- 
lowing functions: loading, orient- 
ing, rough-boring of the wrist-pin 
holes, drilling of angular oil holes 
in wrist-pin probing of 
drilled holes, and sawing of smoke 
slots. 


bores, 
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Operation of the machine is com- 
pletely automatic. Parts are chute- 
fed downward to the loading sta- 
tion from where they are trans- 
ferred to the orienting station. An 
orienting head rotates the parts 180 
degrees into alignment. 

The drilling units are the build- 
ers standard self-contained, hy- 
draulic quill units. Boring and 
sawing spindles are carried on hy- 
draulic slides. The sawing spindles 
have micro adjustments to permit 
fast change-over for. different-size 
pistons. Ammeters, mounted in the 
door of the electrical panel, show 
motor loads and indicate dull tools. 
A schematic light panel, above the 


operator's push-button panel, shows 
location of machine function or 
malfunction. A central lubrication 
system and manifold-mounted hy- 
draulic components are other fea- 
tures. All hydraulic and electric 
components conform to JIC stand- 
ards, 

Circle Item 585 on postcard, page 181 


Lincoln Machine for 

Manual Inert-Gas Welding 

The Lincoln Electric Co., Cleve- 
land, Ohio, has announced a new 
“Idealarc” welder for tungsten 
inert-gas welding. This machine 
also can be used for conventional 
metallic arc welding. It is said to 


Idealarc’’ inert-gas welding machine 
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Fig. 1. LeBlond “ 


have many optional features that 
permit the manufacturer to pro- 
vide machines “tailor-made” to the 
user's requirements at a price con- 
sistent with volume production. 

The Tig model Idealarc is avail- 
able in the NEMA-rated 300-am- 
pere size, either as a_ straight 
alternating-current transformer 
welder or as a combination alter- 
nating- and direct-current rectifier 
welder. Either type has a saturable 
reactor type control. 

Optional features that may be 
added to either type of welder in- 
clude a high-frequency kit com- 
plete with controls for water, gas, 
and high-frequency arc intensity; 
remote hand or foot control for 
adjusting amperage to fill craters 
or compensate for variations in the 
joint; a filter to eliminate direct 
current created in the are when 
welding with alternating current 
and high frequency; a line contac- 
tor (starter) with overload protec- 
tion and either line—or 115-volt 
push-button; and power-factor- 
correction condensers. Users are 
free to select and buy only the 
features required for their specific 
applications. 


Circle Item 586 on postcard, page 181 


MACHINERY, May, 1959 


Admiral" lathe of giant size built to handle rocket work 


Huge “Admiral” Lathe Built by LeBlond for Rocket Plant 


A “space age” lathe so large that 
only three railroad cars in the 
country can handle it has been 
shipped by the R. K. LeBlond Ma- 
chine Tool Co., Cincinnati, Ohio, 
to Aerojet-General, Inc., Azusa, 
Calif. Where ordinary lathes have 
only one bed, this giant-size ma- 
chine has two side by side. It 
weighs in excess of 57 tons, is 54 
feet 6 inches long and 120 inches 
wide. Although its equipment in- 


cludes a 47-inch faceplate, the 
double bed gives the lathe a clear 
swing of 105 inches over the platen. 

This machine, called the “Ad- 
miral,” can be used for metal turn- 
ing, but has other applications as 
well. It can handle a work-piece 
45 feet long and 105 inches in di- 
ameter. Its spindle bearings will 
take a 50,000-Ib. line load. In the 
rocket industry the work-pieces are 
likely to be large but light. Those 








Fig. 2. Close-up of special gears for multiple threading with lead changes 
in increments of 0.020 inch on lathe shown in Fig. 1 





processed on this lathe will prob- 
ably be no exception, since the 
lathe is equipped with only a 50- 
hp variable-speed motor. 

Features include a full range 
of speeds from 1 to 110 rpm and 
feeds as low as 0.01 inch per rev- 
olution. The spindle is equipped 
with an electric brake for quick 


stops. Leads can be varied in mi- 
croscopic steps. To minimize op- 
erator fatigue, most of the controls 
have been concentrated on the 
front of the lathe carriage, includ- 
ing remote controls for the head- 
stock. The operator rides on the 
lathe carriage. 
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Morris Unit Type Tapping Machine 


An automatic unit type tapping 
machine, designated Model 409-S, 
is now being manufactured by the 
Morris Machine Tool Co., Cincin- 
nati, Ohio. This four-spindle ma- 
chine is designed to process 1/2- 
inch electrical-conduit lock-nuts. It 
selects, positions, loads, taps, and 
ejects 1215 pieces per hour at 80 
per cent efficiency. Units are also 
available for 3/4-, 1-, 1 1/4-, 1 1/2-, 
and 2-inch size lock-nuts. The ma- 
chine consists of a_ vertically 
mounted four-spindle individual 
lead-screw tapping unit, two mo- 
torized hoppers and feed mecha- 
nisms, and four fixtures, all 
mounted on a common cast-iron 
base with a platen surface ma- 
chined on the top face. These com- 
ponents are lubricated automati- 
cally by an oil-mist system. 


Unit type machine for tapping lock-nuts made by 
the Morris Machine Tool Co. 


The fixtures are fed by four 
tracks, two originating from each 
hopper, and are automatically op- 
erated. Parts are oriented so that 
they arrive with the concave side 
down. This assures that any burr 
left on the tapped parts will be on 
the concave side. The parts or 
lock-nuts are transferred to the 
work-holding fixtures by an air- 
operated shuttle mechanism. As the 
parts enter the fixture, cog-like 
guide rails orient them on their 
lugs for proper positioning. The 
parts are secured in position by an 
air-operated, equalized clamping 
mechanism which is actuated elec- 
trically when the shuttle has cor- 
rectly positioned the work. Equip- 
ment features a 15-hp motor hav- 
ing a speed of 1200 rpm. 
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Austin Universal Grinder 


The Austin Industrial Corpora- 
tion, White Plains, N. Y., United 
States distributors for the MSO 
Works, West Germany, has an- 
nounced introduction of an MSO 
Model FMES 7- by 12-inch uni- 
versal grinder. This model is one 
of a complete line of precision 
grinding machines built by the 
MSO Works. It has a wheel-head 
mounted on a compound swivel- 
base for grinding steep tapers; a 
90-degree swiveling work-head for 
face grinding; and a live- and dead- 
center work-spindle. There is a 
dual-speed hand table traverse for 
shoulder grinding and a three- 
speed power table traverse. 

Manual and automatic wheel- 
head infeed and fine infeed to 
0.00004 inch on work diameter are 
available. The table swivels 10 de- 
grees in or out. The _ internal 
grinding attachment is of the 
hinged type. Other features in- 
clude patented adjustable spindle 
bearings with force-feed lubrica- 
tion and vibration-free gearless 
drive from dynamically balanced 
motors. The grinder is also avail- 
able with hand table traverse and 
manual wheel-head infeed only. 
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MSO universal grinder introduced in this country 
by Austin Industria} Corporation 
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Compound Slide-Rest for 
Hardinge Precision Lathes 


A compound slide-rest is now 
available for all precision lathes 
built by Hardinge Brothers, Inc., 
Elmira, N. Y. This attachment is 
equipped with a rugged, square- 
body toolpost which takes stand- 
ard 3/8-inch-square, high-speed 
steel or carbide tool bits. The tool- 
post has an integral screw-feed 
wedge type arrangement for hold- 
ing the tool bit and is fast, accu- 
rate, and ideally suited for use with 
carbide tools. 

Among the many advantages of 
this unit are magnified settings for 
precise angular adjustment of the 
index-slide. Easily read black and 
white feed-screw dials facilitate 
working to close tolerances. Com- 
pletely covered feed-screws pro- 
vide full protection against chips. 
The top slide is hardened-and- 
ground steel. The slide-rest has a 
quick-acting safety interlock for 
bed positioning and there is a 


Hardinge compound slide-rest designed for their precision lathes 


double-lock arrangement for the 
index-slide. 
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Bliss High-Speed Press 


A 25-ton high-production press, 
Model 1625, with a proven pro- 
duction-line speed of 1000 strokes 


per minute, has been developed by 
the E. W. Bliss Co., Canton, Ohio. 


It is now in use at the Long Island 


Press equipped with triple-cavity die that stamps out 3000 rings per minute 
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City, N. Y., plant of Waldes- 
Kohinoor, Inc., where it is em- 
ployed in the manufacture of Tru- 
arc rings. By means of a triple- 
cavity die, it stamps the rings in a 
variety of sizes and shapes at the 
rate of 3000 per minute. Designed 
and built at the Hastings, Mich., 
plant of the Bliss Co., the press in- 
corporates a number of special de- 
sign features which makes possible 
its extremely high speed. Most un- 
usual of these is a revolutionary 
counterbalancing system which 
works in opposition to the force 
frequencies set up by the slide and, 
in effect, nullifies them, thus mini- 
mizing vibration. 

Other special features include a 
recirculating oil system which pro- 
vides lubrication to main bearings, 
connection bearings, and gibs. The 
oil system is monitored by inter- 
locks which stop the press instantly 
if the pressure varies either up or 
down from the line pressure of 5 
pounds. Not only will the inter- 
locks shut the press down, but they 
immediately register the point of 
pressure failure—the source of the 
trouble—at a central lubrication- 
control panel. This permits quick 
correction without the necessity for 
tracing all oil lines. 

An electric clutch permits rapid 
torque pick-up and_ extremely 
quick stops. There are roller bear- 
ings on the throw block, spherical 
bearings on the tube lever, and 
tapered anti-friction bearings on 
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the shaft mounting. The press has 
a half-inch stroke, with solid con- 
nections, and a bolster adjustment 
of 1 inch. The bed opening is 16 
inches right-to-left, and 5 inches 
front-to-back. Bolster-plate area is 
12 inches front-to-back and 20 
inches right-to-left. Feeding coil 


strip into the press at an operating 
speed of 1000 strokes per minute 


made it necessary to develop a pre- 
cision, light-duty, single-roll feed, 
set to pull the strip through the 
press. 

In the Waldes Truarc retaining- 
ring application, strip stock 0.050 
inch thick by 3 inches wide is fed 
into the press at a speed of 500 
inches per minute. 
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DoALL Articulated Band Machine 


The DoALL Co., Des Plaines. 
Ill., has announced an articulated 
band machine, Fig. 1, designated 
the “Pan-Arm” Model 5. The ca- 
pacity of this unit for handling 
extra-large or ungainly work is ob- 
tained by moving the cutting tool 
or band instead of the work. A 
sweeping head, double-hinge, and 
link construction provide over 99 
square feet of unlimited cutting 
area, and a continuous  straight- 
cut length of 17 1/2 feet. This 
makes it possible to shape and 
form large parts rapidly and 
economically, as well as cut off 
heavy tubing, plate, and structural 
shapes. 

The sweeping head shown in 
the close-up view, Fig. 2, is a 
unique feature of this machine. 
The four-wheel, variable-speed 
band will cut work 21 inches 
thick. The head has a 60-inch 
throat depth and is swung on anti- 


Fig. 1. DoALL Pan-Arm Model 5 band machine developed 
for cutting large parts 
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friction hinges to an intermediate 
arm, and through that arm by an- 
other set of hinges to a_ floor- 
mounted pedestal. The cutting 
head is made of aluminum to 
minimize drag on the hinges. 

The design of the guiding system 
for the cutting head is based on 
the fact that, while a properly sup- 
ported saw band has great stiff- 
ness in the direction of the cut, it 
may be easily twisted. By making 
the upper and lower tool guides 
rotatable, the saw band can be 
turned through an angle of 360 
degrees. By having the torque- 
motor-driven steel feed-wheel that 
rests on the floor plate intercon- 
nected to the rotatable guides by 
chains and countershaft, saw band 
and teed-wheel can be turned in 
unison. This enables the operator 
to “steer” the cutting head by 
means of a wheel attached to the 
upper guide, or by an optional 


remote-control unit. For rapid 
positioning, an air cylinder re- 
tracts the feed-wheel and then the 
cutting head swings freely. A chip 
conveyor conveniently discharges 
the chips at the back of the cut- 
ting head to clear the feed-wheel. 
The cutting head also carries the 
mist coolant system and the work 
illuminator. 

The band speed range is from 
25 to 5000 feet per minute. This 
permits saw bands from 1/4 to 1 
inch wide, including Demon high- 
speed steel bands, to be used for 
efficient cutting of most materials. 
Efficient power transmission is ob- 
tained throughout the speed range 
by infinitely variable hydraulic 
motors coupled to three-speed 
transmissions. Driving two of the 
four carrier wheels assures full 
power at the cut. The output of a 
10-hp, 20-gallon-per-minute pump 
is reserved for driving the band, 
while another 6-gallon-per-minute 
pump is used for regulating the 
main pump, for band tensioning, 
and for braking of the two free 
carrier wheels. 

Two groups of controls are pro- 
vided: a fixed group for setup and 
a movable group for operational 
control. The fixed controls are lo- 
cated on the cutting head. The op- 
erational controls are in a compact 
unit, attached to the machine by a 
patch cord. These controls are 
poitable so that the operator may 


Fig. 2. Cutting heavy weldment part accurately to 
shape on Pan-Arm machine 
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In checking gears for guided missiles 


“SaF gear tester 
is better than any 
we've ever used”’ 


says Kearfott Company, Inc. 


a subsidiary of General Precision Equipment Corp. 


Graphotest record of gear checking at Kearfott illustrates sensitivity of S&F Testers. 


There’s no gear tester as accurate as the S&F... 


guaranteed to repeat within .OOOOI" 


To insure the precision control and navigation of 
guided missiles and aircraft, Kearfott gears must be 
accurate within .00025”. Kearfott technicians use 
seven S&F testers to check these gears and here’s 
what they say about them: “‘Excellent for accuracy 
and repeatability —better than any tester used previ- 
ously. They require minimum maintenance, are eco- 
nomical to buy and use.” 


That’s why there are over 500 S&F testers in 
some 316 plants that take their gear checking seri- 
ously. They’ve changed over to S& F to make sure 
that the gears they make—or buy—are as accurate 
as they’re supposed to be. 

Ask us to show you why the S&F is revolution- 
izing gear checking. Or talk to S&F users near you; 
we'll send you their names. 


URT ORBAN 


PRECISION 
MACHINERY 
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COMPANY, INC. 


42 Exchange Place, Jersey City 2, New Jersey 
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select the most convenient mode 
or operation for each particular 
job. The operator, as he watches 
the work, has finger-tip control 
over both cutting speed and feed. 
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Ty-Sa-Man Friction Saw 


A Model 150 friction saw with 
a cutting blade 60 inches in di- 
ameter is announced by the Ty- 
Sa-Man Machine Co., Knoxville, 
Tenn. This machine is similar in 
design to one described and illus- 
trated in August, 1958, MACHINERY, 
page 156, but is of larger capacity. 
Like the latter unit, it is completely 
self-contained, with coolant reser- 
voir in the base. The coolant sys- 
tem is so designed that it assures 
cool-edge, dry-blade cutting at all 
times. The friction saw is com- 
pletely enclosed except for the ma 
terial opening. 

The steel safety shroud reduces 
the noise level and retains the hot, 
flying sparks. A safety window per- 
mits the operator to obtain a clear 
view of the work from a safe posi- 
tion close to the saw. An elec- 
tronic variable-torque pressure feed 
maintains maximum cutting effi- 
ciency as the blade cuts through 


areas of varying density. 
Complete control of the machine 

is provided by a push-button pan- 

el that is designed to enable rela- 


Push-button controlled Ty-Sa-Man friction saw 


tively inexperienced men to maste1 
operation of the saw readily. Once 
a potentiometer on the control 
panel is set for the type of material 
to be cut, it automatically controls 
the feeding speed and pressure for 
the duration of the cut. 

The main motor of the machine 
is 150 horsepower, and the pump 
motor, 15 horsepower. Cutting ca- 


Verson hydraulic shear with capacity for shearing 12-foot 
lengths of 3/4-inch-thick mild steel 


pacity ranges up to 24- by 12-inch 
channels, 24-inch I-beams, 11-inch 
standard pipe, 12-inch columns, 
and 4-inch squares and rounds. 
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Verson Hydraulic Shears 


A complete line of hydraulic 
shears is now available from Ver- 
son Allsteel Press Co., Chicago, 
Ill. Machine capacities of standard 
models range from 8-foot lengths 
of 3/8-inch-thick mild _ steel, 
through 12-foot lengths of 1 1/2- 
inch-thick mild steel. In addition, 
special shears with capacities to 
meet practically any requirements 
are available. These machines will 
cut any material within their rated 
capacities. They are designed with 
a minimum shear angle of 1 1/6 
inch per foot to eliminate curling 
of the cutoff piece, a definite asset 
when working with light-gage ma- 
terials. 

All shears are equipped with 
automatic control to keep the ram 
operating at a _ predetermined 
shear angle, which is adjustable by 
a handwheel located at the opera- 
tor’s station. Power-operated back 
gages are adjusted from the front 
of the press by easily accessible 
controls. Shears are also equipped 

(Continued on page 186) 
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SIP No. 3K JIG BORING MACHINE 
Send for Catalog 1173 


Illustrated is the machining of a magnesium 
casting for an electronic unit... (A) drilling, 
boring and counterboring 37 holes, 62 diameters 
ranging from 0.255” to 5.125”... (B) drilling, 
boring and counterboring 11 holes, 16 diameters 
ranging from 0.100” to 0.787”. Here’s the record: 


MACHINING TIME (A) 8 HOURS, 15 MINUTES 
MACHINING TIME (B) 2 HOURS, O MINUTES 


Hows thal fe « Production! 


The machine that does it is the SIP No. 3K Jig Boring Machine. It 


has what it takes—ease of operation, increased generous range and 
capacity, plus the basic Precision that is SIP—to finish critically sen- 


sitive jobs like this so fast and so well! SIP quality and precision cost eeu racy. 
C 


you no more. 


and how’s this for 
2 


HOLE DIAMETERS HELD TO 


“Sik makes Precision Production Practical ¢ Profitatle + 0.0004", —O 


CENTER DISTANCES HELD TO 
AMERICAN SIP CORPORATION 0.00025”, —O 


100 EAST 42nd STREET, NEW YORK 17, N. Y. 
Since 1926 all SIP Machines delivered to U.S.A. and Canada have been calibrated in the INTERNATIONAL INCH (1” 25.4 mm). 
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Press frame is typical of fabrication done at Paterson-Leitch. 


WELDING COST SURVEY 
SHOWS WAY TO BIG SAVINGS 
AT PATERSON-LEITCH 


A cost reduction survey at The 
Paterson-Leitch Company of 
Cleveland, one of northern Ohio’s 
largest steel warehouses and 
fabricators, indicated possible 
savings of almost $22,000 a year. 

The survey made on two typical 
types of welds indicated that phe- 
nomenal savings could be realized 
by several simple procedural 
changes to eliminate over-welding, 
and by switching from DC to AC 
machines to achieve the best per- 
formance from the Jetweld iron- 
powder electrode being used. 

P. L. Holden, a Lincoln welding 
engineer, spotted the difficulty on 
one of his regular visits to the 
plant— offered to make the sur- 
vey and received the approval 


of Mr. L. M. Hardnack, Plant 
Superintendent. 

Mr. Hardnack stated, ‘‘Because 
our work is so varied, it’s hard to 
pin down costs on every opera- 


meseneere” 
LS as 
ey 
. 


: 
; 


Lou Hardnack, Plant Superintendent, 
“We appreciate the professional engi- 
neering services of the Lincoln man.,”’ 
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tion. However, we have tried to 
follow Mr. Holden’s recommen- 
dations, and I would be safe to say 
that we have realized at least 60% 
of the predicted benefits.” 

For help with procedures and 
cost reduction ideas call your 
Lincoln welding engineer today. 


NEW IDEALARC WELDER 
TAILORED TO YOUR NEEDS 


The new Lincoln Idealare 
“TM” welder has been designed 
to meet the needs of any shop. 

The key to the “TM” model’s 
versatility is a wide range of op- 
tions that expand the applications 
for the machine. 

Basically the Idealare ‘“TM”’ is 
a transformer type AC or AC/DC 
machine, depending upon the 
choice of the owner, with a move- 
able core reactor current control. 
Many new features have been 
built into the machine to improve 
welding characteristics, increase 
efficiency and to protect the 
machine. 

Special features such as remote 
current control, remote selector 
switch control, ML-2 power pack, 
115 volt push-button control, and 
others, are optional to adapt the 
machine to any welding require- 
ment. Some of the options are 
available in kit form and can be 
installed in the field. 

These new Idealarcs are avail- 
able in 300, 400, 500 and 650 amp 
sizes, 

Bulletin 4607.1 has all the de- 
tails and specifications. A copy 
may be obtained by writing The 
Lincoln Electric Company. 


THE LINCOLN ELECTRIC CO. 


Dept. 1233 > Cleveland 17, Ohio 
The World’s Largest Manufacturer 
of Arc Welding Equipment 
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NEW CATALOGUES 





GRAY IRON CASTINGS—Gray Iron 
Founders’ Society, Inc., Cleveland, Ohio 
Directory and Buyers Guide covering man- 
ufacturers of gray iron castings. The 
75-page paper-bound book includes three 
major sections: (a) an alphabetical list 
of members of the society; (b) a geo- 
graphical listing of members; and (c) the 
Buyers Guide section. Copies are available 
on letterhead requests from the Gray 
Iron Founders’ Society, National City-E 
6th Bldg., Cleveland 14, Ohio. 


FABRICATION PROBLEMS — Wales- 
Strippit, Inc., Akron, N. Y. Catalogue 
describing the Strippit System of punch- 
ing, notching, nibbling, and drilling. 
Copies may be had by request on com- 
pany letterhead to Wales-Strippit, Inc., 
203 S. Buell Road, Akron, N. Y. 


PLATING—The Linde Company, Division 
of Union Carbide Corporation, New York 
City. Booklet, ‘‘Linde ‘Plasmarc’ Plat- 
ing,’ describing the new plasma arc serv- 
ice for metals in the high-temperature 
range. It presents the plasma arc torch, 
which operates at temperatures up to 
30,000 degrees Kelvin, and engages in 
both the coating and fabrication of 
shapes for industries using ultra-hard ma- 
terials such as pure tungsten, molybde- 
num, zirconium, and tantalum, as well 
as stainless steel and other metals. 501 


CONTRACT MANUFACTURING—Toaft- 
Peirce Mfg. Co., Woonsocket, R. |. Cata- 
logue No. 814, describing the Contract 
Service Division as an integrated engi- 
neering, toolmaking, and manufacturing 
organization which is available to com- 
panies desiring to add to existing plant 
facilities without incurring heavy capital 
expenditures. Detailed description covers 
such services as individual design, tool- 
making, machining, heat-treating pro- 
duction, assembly, and inspection. . .502 


TAP EXTENSIONS—Walton Co., Hart- 
ford, Conn. Catalogue sheet No. 9500, 
covering a line of tap extensions (or tap 
holders) designed specifically for machine 
tapping operations. Now available for 
standard taps in sizes ranging from No. 
0 to 1/2 inch, these Style ‘’B’’ tap exten- 
sions save the added cost of extra-length 
taps frequently necessary when tapping 
deep or awkward location holes. ..503 


FLOTATION SYSTEMS—Industrial Fil- 
tration Division, U. S. Hoffman Machinery 
Corporation, Syracuse, N. Y. Brochure 


(FB-102), describing flotation units em- 
ployed in metalworking operations. By 
achieving continuous, fully automatic 
clarification of water-soluble oi! coolants, 
the units are said to increase productivity 
of machine tools completely, and end 
down time due to failure of coolant sup- 
ply and the need for sump cleaning. 504 


INSTRUMENT AND ELECTRONIC COM- 
PONENTS—Pic Design Corporation, Sub- 
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sidiary of Benrus Watch Co., Inc., East 
Rockaway, N. Y. 416-page catalogue No. 
20, presenting diagrams and data on 
instrument, electronic, and tool compo- 
nents, and instrument kits. Tables give 
details about all types of gears, couplings, 
clocks, handles, assemblies, etc. ... .505 


ELECTRIC MOTORS—Worner Electric 
Brake & Clutch Co., Beloit, Wis. Brochure 
WEB P-52, describing ‘’Electro-Sheave,’’ 
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a clutch-pulley package for direct in- 
stallation on standard electric motors 
from 1 to 25 hp. Included are sections 


on description, operation, dimensions, and 
selection. 50 


INTERNAL FORMING MACHINE—Cin- 
cinnati Milling Machine Co., Cincinnati, 
Ohio. Folder No. M-2060, presenting 
Cincinnati “‘Intraform’’ machines, the 
newest type of equipment in the “chip- 
less-machining” field. Many metalwork- 
ing Operations, hitherto very difficult or 
Practically impossible, can now be per- 
formed at a low-cost production rate on 
these machines. +3 


LATHE—Jones & Lamson Machine Co., 
Springfield, Vt. Brochure describing the 
company’s Model 30 Auto-Tracer lathe. 
Included are the machine's automatic 
tracing cycles and variable components 
available, with design features and spe- 
cifications. Controls for quick setup and 
operation are explained 50 


LAMPS—Lamp Division, Westinghouse 
Electric Corporation, Bloomfield, N. J. 
Booklet describing a line of devices for 
the display of luminous letters and num- 


This card expires August 1, 1959 


erals in various types of dials and indi- 
cators in readout equipment. The new 
indicator devices shown in the booklet 
produce light by the phenomenon of elec- 
troluminescence. 509 


TRACER CONTROL—General Electric 
Co., Schenectady, N. Y. Bulletin GEA- 
6122, describing tracer-control systems 
for a wide variety of metalworking ap- 
plications. Vertical boring mills, skin 
milling machines, center-drive lathes, tur- 
ret lathes, and contour-profile-milling ma- 
chines are applications discussed. ..510 


DIAMOND WHEELS—Simonds Abrasive 
Co., Philadelphia, Pa. Form ESA-290, an 
expanded, revised edition of the com- 
pany’s diamond grinding-wheel catalogue 
containing many additional items such 
as consumer net prices for both man- 
made and natural diamonds, six addi- 
tional wheel shapes, and many additions 
of diamond depths. 511 


SURFACE FINISH—Micrometrical Mfg. 
Co., Ann Arbor, Mich. Revised cata- 
logue No. 159, describing all available 
instruments together with several special 
items which show the versatility of the 
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“Profilometer,”” the trade name for a 
standard line of quality products for the 
measurement of surface finish. ....512 


GRINDING WHEELS—Blanchard Ma- 
chine Co., Cambridge, Mass. Folder, en- 
titled ‘‘The Inside Story,” providing a 
tour of the Blanchard wheel plant with 
illustrations and explanations of the many 
modern techniques and processes used in 
the manufacture and testing of abrasive 
wheels and segments. 


MOLDING MACHINES—Hydraulic Press 
Mfg. Co., A Division of Koehring Co., 
Mount Gilead, Ohio. Bulletin No. 5830-A, 
featuring H-P-M’‘s complete line of ma- 
chinery for molding plastics. This includes 
injection machines (both conventional and 
preplasticizing); compression, transfer, 
and reinforced plastics molding presses; 
and special machines. ........... 514 


DIAMOND DRESSING—Diamond Tool 
Co., Inc., Milford, N. H. Folder present- 
ing a new concept in precision diamond 
dressing tools. It describes a method of 
orienting diamonds in holders so as to 
increase tool life and reduce maintenance 
and repiacement costs while still holding 
competitive prices. 515 


FASTENERS—Standard Pressed Steel 
Co., Jenkintown, Pa. Bulletin (Form 2460) 
featuring more than seventy different 
fasteners which are normally specified for 
aircraft, missile, engine, and related ap- 
plications only by their national standard 
(NAS, AN, MS) designations. 51 


PRESS WELDERS—Federal Machine & 
Welder Co., Warren, Ohio. Brochure 
P59, featuring a line of press type spot 
and projection welders. 517 


SCREWDRIVER—Eastern Machine Screw 
Corporation, New Haven, Conn. Bulletin 
SD, featuring the Russell ‘“Auto-Feed’’ 
screwdriver which can automatically feed 
and drive screws in a multiple of sizes 
ranging from No. 0-80 to 1/4 inch. 518 


FASTENING TOOLS—Apex Machine & 
Tool Co., Dayton, Ohio. 206 pages of 
catalogue data giving complete specifi- 
cations and descriptions of Apex nut- 
running, screwdriving, and miscellaneous 
fastening tools. 1 


JIG BORING AND GRINDING MA- 
CHINES—Moore Special Tool Co., Inc., 
Bridgeport, Conn. Brochure introducing 
three new machines, the No. 3 Moore 
precision jig borer, No.3 Moore precision 
jig grinder, and the Moore universal 
measuring machine. 


BORING TOOLS—Dovis Boring Tool Di- 
vision, Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wis. Bulletin DB-410- 
A, describing block type boring tools with 
square, precision-ground, throw-away car- 
bide inserts. The new blocks are designed 
for standard Davis boring-bars. 21 


SOLID-CARBIDE DRILLS—M. A. Ford 
Mfg. Co., Inc., Davenport, lowa. Bulletin 
No. 810, offering a series of tips about 
the most effective methods of gaining 
high production and long tool life from 
“Hi-Roc’’ solid-carbide drills. ....522 


BORING—Heald Machine Co., Worces- 
ter, Mass. Brochure, ‘’Production Tips,” 
showing fourteen different setups to il- 
lustrate how various operations can be 
combined on a unit type Model O Bore- 
Matic for automatic machining simul- 
taneously or in sequence. 52 





SURFACE GRINDER—Toaft-Peirce Mfg. 
Co., Woonsocket, R. |. Bulletin No. MT- 
003, describing important saddle-control 
changes which have been made to in- 
crease the versatility and tenth-splitting 
performance of the Taft-Peirce No. 1 
precision surface grinder. ........ 524 


ARC WELDERS—Lincoln Electric Co., 
Cleveland, Ohio. Folder describing the 
company’s “‘Idealarc’’ AC and AC/DC 
““TM” arc welders as well as special fea- 


CEMENTED CARBIDES—Carmet Division 
of Allegheny Ludlum Steel Corporation, 
Detroit, Mich. Revised catalogue, ‘’Ce- 
mented Carbides for Industry,” giving 
information on brazed tools, carbide in- 
serts, tool-holders, and blanks. ....526 


LOCK-NUTS—Standard Pressed Steel 
Co., Jenkintown, Pa. Bulletin (Form 
2487), featuring featherweight lock-nuts 
which combine exceptional strength-to- 
weight ratio with superior fatigue char- 
acteristics and high re-usability. ....527 


NUCLEAR POWER—Babcock & Wilcox 
Co., Atomic Energy Division, New York 
City. Bulletin AEB-8, summarizing the 
company’s activities in the nuclear field, 
ranging from the design and erection of 
complete reactors to the solution of de- 
sign parameter problems. 528 


LATHES—Schauer Mfg. Corporation, 
Cincinnati, Ohio. Catalogue No. 580, 
describing the complete line of Schauer 
speed lathes. These machines are used 
throughout industry for polishing, lapping, 
deburring, and other secondary finishing 
work on metal and plastic parts. ..529 


PRESSES — Dake Corporation, Grand 
Haven, Mich. Newly revised general cata- 
logue No. 350A, featuring the company’s 
complete press line, including electric, 
air-and hand-operated hydraulic presses, 
arbor presses, utility presses, and custom- 
engineered presses for specialized appli- 
cations. 53 


SPROCKETS—Acme Chain Corporation, 
Holyoke, Mass. Catalogue containing a 
complete listing of the company’s Grip- 
Master stock sprockets and flexible cou- 
plings for roller chains, including full 
dimensions, revised prices, mounting and 
dismounting instructions, and other engi- 
neering data. 3 


SOLID-CARBIDE TOOLS—Atrax Co., 
Newington, Conn. 148-page catalogue 
No. 159, containing price list and engi- 
neering data on 1230 standard-stock, 
solid-carbide tools and burrs with speed 
and feed charts, and machining recom- 
mendations for all tools. 


UNIT TOOLING—Tool Products Corpora- 
tion, North Tonawanda, N. Y. Booklet 
illustrating and describing some of the 
many adaptations in the field of unit 
tooling and emphasizing the new field 
of light-metal extrusion fabrication. 533 


SPEED DRIVES—Dynamatic Division, 
Eaton Mfg. Co., Kenosha, Wis. Bulletin 
No. GB-3, describing a complete line of 
adjustable speed-drive equipment for in- 
dustrial applications. 5 


HELICAL GEAR-MOTORS — General 
Electric Co., Schenectady, N. Y. Cata- 
logue GEA-6704, describing in text and 
pictures construction features and appli- 
cations of the company’s helical gear- 
motors and speed-reducer line. 35 


STEEL FORGINGS—Alco Products, Inc., 
Schenectady, N. Y. 40-page data book 
documenting case-histories, mechanical 
properties, and machining tests of its 
patented ‘’Hi-Qua-Led’”’ lead-additive 
steel forgings. 53 


HOSE—U. S. Flexible Tubing Co., Bart- 
lett, Ill. Four bulletins containing in- 
formation on all industrial applications of 
flexible metal hose and their a. 
3 


GEAR CHECKING FIXTURE—Michigan 
Tool Co., Detroit, Mich. Bulletin No. 471, 
covering the various uses of the com- 
pany’s universal fixture for checking 
gears, hobs, and cutters. ......... 538 
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FIRE-CONTROL CHART—Walter Kidde 
& Co., Inc., Belleville, N. J. Wall chart 
explaining the three classes of fires and 
approved portable extinguishers. ..539 


AUTOMATIC ASSEMBLY—Ferguson Ma- 
chine Corporation, St. Louis, Mo. Bulletin 
No. 601, presenting means of justifying 
automatic assembly when economic feasi- 
bility is doubtful due to low production 
rates or requirements. .........++. 


AUTOMATIC BARREL EQUIPMENT— 
Udylite Corporation, Detroit, Mich. Bulle- 
tin giving information on the “VIP,” a 
conveyor combining flexibility and fully 
automatic control for all metal-finishing 
processes. 541 
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PRESSES—Famco Machine Co., Kenosha, 
Wis. Bulletin showing the company’s 
new line of power presses. Features as 
well as specifications are presented. 542 


CARBIDE—Adamas Carbide Corporation, 
Kenilworth, N. J. Catalogue No. 359, 
describing the company’s complete line 
of tungsten-carbide tools, tool tips, dies, 
wear parts, and “’‘Dex-A-Tools.” ...543 


GEAR CHECKER—AMichigan Tool Co., 
Detroit, Mich. Bulletin No. 607, covering 
its new low-cost, compact, and versatile 
gear checker designed for roll checking 
the most widely used gear sizes. ..544 


SURFACE GRINDER—Landis Tool Co., 
Waynesboro, Pa. Catalogue CGS-59, de- 
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scribing and illustrating the company’s 
complete line. of abrasive, precision sur- 
face grinders. Complete specifications 
and features are included. 545 


MILLING CUTTERS—Viking Tool Co., 
Shelton, Conn. Catalogue No. 591, de- 
scribing indexable-insert face mills and 
shell end mills that eliminate the need 
for cutter sections in regrinding. ...546 


HYDRAULIC PRESSES—King Machine & 
Mfg. Co., Los Angeles, Calif. Brochure 
presenting Model 300A Series presses 
in 65-, 125-,170-, and 300-ton eer 7 


ROLL FEEDS—Durant Tool Supply Co., 
Providence, R. |. Brochure featuring auto- 
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matic roll feeds with accuracy within 
thousandths, with either friction clutch 
or “’Select-O-Matic’ indexer. 548 


PRECISION LATHES—Pratt & Whitney 
Co., Inc., West Hartford, Conn. Bulletin 
featuring the Wade No. 94 clutch hand 
turret lathe, now being sold by P & W. 
Specifications and illustrations are =. 


BRASS ALLOYS—Bridgeport Brass Co., 
Bridgeport, Conn. Bulletin showing the 
importance of grain size of brass alloys. 
It explains how the selection of the cor- 
rect, ultra-fine grain size can reduce a 
user’s finishing costs. ........... 


MODULAR MACHINES—Cleveland Hob- 
bing & Machine Co., Cleveland, Ohio. 
Bulletin No. 204, describing lathes, pro- 
filers, and chuckers. Specifications and 
engineering data are given. ...... 551 


HONING—Sunnen 
Louis, Mo. Revised bulletin (X-Man- 
5000 1) on the company’s precision 
honing machine, and its applications in 
production, maintenance, and a 


Products Co., St. 


CHEMICAL MILLING—United States 
Chemical Milling Corporation, Manhattan 
Beach, Calif. Design Bulletin No. 8, de- 
scribing recent advances in the state of 
the art of chemically milled steel alloys. 

553 


GRINDING GAGES—Federa! Products 
Corporation, Providence, R. |. Catalogue 
covering the complete line of Arnold 
continuous grinding gages. 


COMPARATORS—Pratt & Whitney Co., 
Inc., West Hartford, Conn. Circular de- 
scribing ‘‘Trans-O-Limit’’ comparators, 
giving data and specifications. ....555 


DIAPHRAGM CHUCKS—Ftrickson Tool 
Co., Solon, Ohio. Bulletin describing the 
company’s line of air-operated diaphragm 
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Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’S DATA BINDER. 


C1) ONE YEAR @ $4.00 


C1 TWO YEARS @ $7.00 


(C1 THREE YEARS @ $8.00 
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MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use... take plenty of time 
to read the important material in 


each issue. 
USE THIS HANDY 
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Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU — FREE — A 
LOOSE-LEAF BINDER CONTAINING 
148 PAGES OF DATA SHEETS ... 
A BINDER THAT GROWS IN USE- 
FULNESS EACH MONTH AS YOU 
ADD NEW MATERIAL. (This offer 
good only in United States and 
Canada.) 
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We'll bill you later. 





Barber-Colman 212-4 Hobbing Ma- 
chine hobs precision instrument 
spur gears up to 2'2” in diameter, 
21%” in length. Efficient design fea- 
tures vertical hob spindle adjust- 
ment; swivel hob mounting; antifric- 
tion way bearings, self-contained, 
recirculating oil lubrication. 


HOBBING SPINDLE 






























































Relative rotation of hobbing machine spindles 
held accurate within 20 seconds using Fafnir Ball Bearings 





New Barber-Colman 212-4 machine precision- 
hobs spur gears for instruments 


If two words can sum up the design of Barber- 
Colman’s new 212-4 Hobbing Machine, they 
are accuracy and rigidity. 

Developed for hobbing AGMA Precision 
Class 3 fine-pitch spur gears for guidance 
systems, the 24-4 has a minimum number 
of parts at points where deflection or inac- 
curacies might occur. 

In selecting bearings which would comple- 
ment the accuracy of the gears in the machine, 
Barber-Colman designers got the performance 
they wanted with Fafnir super-precision ball 
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bearings. Single row, extra-light, counter-bore 
types, eight used in duplex pairs, help main- 
tain indexing accuracy within 20 seconds. 
The application is typical of thousands 
Fafnir has handled where performance re- 
quirements put an extra premium on bearing 
selection. Chances are, Fafnir experience — 
plus breadth of line —can answer bearing 
problems you may have. Write The Fafnir 
Bearing Company, New Britain, Connecticut. 


FAFNIR & 


BALL BEARINGS 


10 Fafnir Extra-Light Super-Pre- 
cision Ball Bearings, snug fit, 
support the Barber-Colman 242-4 
machine spindles. 4 variations, 
equipped with composition re- 
tainers, are available in this one 
series to meet specific load and 
speed requirements where ex- 
ceptional rigidity is wanted. 


For more data, circle this page number on inquiry cord 185 








with a front gage and a squaring 
arm for precise alignment of stock. 

Ball transfers in the bed allow 
easy movement of stock. When 
properly aligned, stock is held in 
place by hydropneumatic hold- 
downs. Knife guards provide op- 
erator safety. Shear blades are 
readily accessible from the rear, 
permitting easy replacement. 

A stroke control, with limit 
switches both top and bottom, is 
adjustable through the entire 
range of the stroke. When narrow 
pieces are sheared, the stroke can 
be easily shortened to obtain 
greater productivity. 

Circle Item 594 on postcard, page 181 


Branson Ultrasonic 
Cleaning Systems 


Complete ultrasonic cleaning 
systems in matched counter-height 
cabinets are now available from 
Branson Ultrasonic Corporation, 
Stamford, Conn. The Series C cab- 
inets, welded of 16-gage type 316L 
stainless steel to uniform dimen- 
sions (26 by 24 by 382 inches 
high), house the Sonogen gener- 
ator, the cleaning tank, filter, rinse 
tank, and dryer. 

Many different combinations 
and arrangements are possible, 
depending on individual needs of 
the user. A standard installation 
consists of three basic units: gen- 
erator, tank, and filter. Rinse tanks 
and a dryer may be added. 

Circle Item 595 on postcard, page 181 


Improved hand screw machine announced by Monarch Machine Tool Co. 


Monarch Improved Hand Screw Machine 


Higher output and greater ac- 
curacy with less operator effort 
are the performance characteris- 
tics claimed for an improved hand 
screw machine, called the “Speedi- 
Matic,” announced by the Mon- 
arch Machine Tool Co., Sidney, 
Ohio. The machine is recom- 
mended for lots ranging from less 
than 25 to more than 2500 pieces. 
It features simplified electronic 


Branson ultrasonic cleaning system in matched cabinets 


controls and a hydraulically pow- 
ered turret. The control center 
provides pre-selected, automatic 
speed and feed changes. A sepa- 
rate speed may be pre-set for each 
of the six turret positions (includ- 
ing a reverse speed for tap with- 
drawal) and for each of the two 
cutoff and forming slide positions. 
Speed range is infinitely variable 
from 40 to 4000 rpm; feed range, 
from 1/8 inch to 16 inches per 
minute. Also included in the con- 
trol center are a feed indicator, a 
dual revolution-per-minute and 
surface-feet-per-minute indicator, 
and a work-diameter selector. 

As the power feed, ram type 
turret is manually retracted, it is 
hydraulically indexed, then located 
in the new position to an ac- 
curacy of 0.0002 inch or better by 
a hydraulically actuated locating 
plunger, and clamped in position 
hydraulically. Retraction of the tur- 
ret farther than the index position 
permits manual rotation of the tur- 
ret head. An easily set stop for tur- 
ret positions allows setting for 
exact depth of cut. Working stroke 
of the turret is 5 inches. The feed- 
box is powered by an electronically 
controlled feed motor. 


(Continued on page 188) 
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. . . with your own standard twist drills 
sharpened to SPIRAL POINT — Cincin- 
nati’s new drill point geometry. 

Drill PRECISION holes with Spiral Point 
—all the way up to 1” diameter. 


Get accurate hole size . . . straighter, rounder, 
cleaner holes. . . and you eliminate secondary 
operations. Maintain hole-positioning accu- 
racy without costly guide bushings or pre- 
centering. Get more holes’ per grind. 


CONVERT 


the twist drills in your plant to precision 
Spiral Points with the new Cincinnati 
SPIROPOINT® DRILL SHARPENER. 
It automatically applies this cost-saving 
geometry in a matter of seconds. 


IMMEDIATE DELIVERY 


on sizes to 1” 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CoO. 


3207 Disney Street * Cincinnati 9, Ohio 
“TRAY-TOP”’ Lathes / “CINCINNATI” Drilling Machines / “*SPIROPOINT”’ Drill Sharpeners 
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Electrical controls are to JIC 
standards. The spindle-motor elec- 
tronics consist of only two power 
tubes along with silicon diodes and 
other static types of electrical com- 
ponents. This control circuit is ar- 
ranged in the form of a plug-in 
module for ease of maintenance. 
Another similar module is pro- 
vided for the feed-control circuit. 
Drive to the spindle is from a 5-hp, 
direct-current motor. This gearless, 


stepless, and infinitely variable 
drive provides for both forward 
and reverse motion. Acceleration 
from 0 to 4000 rpm requires only 
two seconds; braking to a stop, 
only one and one-half seconds. 
Either an air- or lever-operated 
pusher type collet attachment may 
be used, both in connection with 
an air-operated bar feed. Bar-stock 
capacity is 7/8 inch. 

Circle Item 596 on postcard, page 181 


Hammond Abrasive-Belt Grinding Machine 


Hammond Machinery Builders, 
Inc., Kalamazoo, Mich., announces 
a Model 600-P abrasive-belt grind- 
er, claimed to be the least expen- 
sive platen grinder ever developed, 
which has all modern wet or 
dry grinding features. As a dry 
model, it is equipped with an ex- 
haust outlet. Also, this model can 
be equipped at extra cost with a 
built-in DusKolector. 

As a wet model, the 600-P has a 
new style sprayer which provides 
a heavy lay of water on the belt 


Abrasive-belt grinder brought out by 


and complete flooding of the work. 
The sprayer is adjustable to the 
work height. A curtain attached to 
the sprayer (patent pending) traps 
splash from the work and table. 
Work temperature is kept at a 
minimum. A modern hood and 
large pan provide very effective 
spray and splash control. Thus, the 
operator and floor are kept dry. 
Wet-grinding has the advantages 
of better finish, less heat, and less 
work distortion. There is also less 
belt loading. 


Hammond Machinery Builders, Inc. 


The steel platen is reversible 
top-to-bottom and front-to-back for 
maximum use. The pulleys are dy- 
namically balanced for smooth op- 
eration and run on sealed ball 
bearings. The drive is by V-belt. 
On the dry model the DusKolector 
is located in the floor stand in place 
of the double-baffled coolant tank 
and pump on the wet model. 

The abrasive belt (belt not fur- 
nished) is 6 by 48 inches and the 
belt speed, 3400 sfpm (surface feet 
per minute). The platen is 6 by 
11 1/2 inches and the work rest, 
3 by 8 1/2 inches. Coolant tank 
capacity is 5 gallons. 

Circle Item 597 on postcard, page 181 


Peer Precision 


Butt Welder 


The butt welding of light wire 
parts can be accomplished easily 
and rapidly on this Model B-1 unit 
made by Peer, Inc., Benton Harbor, 
Mich. Machines like this were used 
to weld the thousands of steel 
wires woven together to form the 
heavy suspension cables that sup- 


Precision butt welder for steel wires, 


made by Peer, Inc. 
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port one of the world’s largest sus- 
pension bridges. This same _pre- 
cision tool, capable of performing 
high-quality butt welding, is now 
available for the great variety of 
jobs that come up in shops every- 
day. It can be used for lengthening 
screws, pins, and rods; it joins the 
ends of saw blades, metal bands, 
etc.; and it joins the end of one reel 


of wire to another for continuous 
wire-production processes. 

Butt welding is simple with this 
tool, Even unskilled operators can 
obtain perfect results by merely in- 
serting the two pieces to be welded 
in the clamping dies, operating the 
clamping and upset levers, and 
pressing the “operate” button. 


Circle Item 598 on postcard, page 181 


Sidney “Space-Master” Lathes 


A series of “Space-Master” 
lathes designed for use in the 
rocket, missile, and allied fields, as 
well as for precision machining of 
other large parts, has been an- 
nounced by the Sidney Machine 
Tool Co., Sidney, Ohio. These 
lathes are available in swings up 
to 72 inches and center-distance 
capacities ranging up to 50 feet. 
They incorporate a high degree of 
versatility and can be supplied 
with or without the Sidney fluid 
tracer, 

The spindle has sixteen speeds 
and the headstock is equipped 
with lapped herringbone gears to 
provide for smoother operation, 
greater tooth contact, balanced 
gear loads, and longer gear life. 
Headstock bearings are of the pre- 
cision taper-roller type. Sixty 
thread- and feed-change ratios are 
standard. For infinitely variable 
speeds, the Space-Masters are 
available also with direct-current 
motor drive. 


A power operated rapid trav- 
erse has multiple-screw supports 
and operates in a totally enclosed 
housing. A safety clutch prevents 
damage if the carriage should run 
into an obstruction. The fluid 
tracer may be equipped with peri- 
scope mirrors which permit watch- 
ing the tracer and template from 
the front of the machine even with 
large-diameter work in a lathe. 
Rapid approach and withdrawal of 
tools are provided for even when 
the fluid tracer is used. These 
movements of the tools when 
loading and unloading are ob- 
tained through a three-way valve 
operated by a lever at the front of 
the carriage. The tracer itself is 
operated through a separate pow- 
er unit with its own separate con- 
trol switch, so that the motor may 
be shut off when the tracer is not 
in use. The tracer is designed to 
permit use of either flat or round 
templates. 


Circle Item 599 on postcard, page 181 


“Space-Master” lathe announced by Sidney Machine Tool Co. 


“Knuckle-Head" multiple-spindle 
drilling and tapping head 


Ettco Drilling and 
Tapping Heads 


A fully adjustable, four-spindle 
drilling and tapping head, desig- 
nated the Model 400 “Knuckle- 
Head,” has been announced by 
the Ettco Tool & Machine Co., 
Inc., Brooklyn, N. Y. This com- 
pact, lightweight unit is designed 
to perform small, delicate produc- 
tion operations. Little and easy to 
handle, it eliminates the need for 
using larger, more expensive and 
cumbersome adjustable heads for 
most small-size jobs. This unit is 
designed to operate in any position 
on any drill press, drilling or tap- 
ping unit, or other type machine. 
[t will drill or tap two to four holes 
ranging in size from 1/32 to 1/4 
inch in steel. 

Spindles on this head are of the 
universal joint type and can be eas- 
ily adjusted to almost any hole 
pattern within a 4-inch-diameter 
bolt circle with a 5/8-inch mini- 
mum center distance. Special spin- 
dles which allow a minimum cen- 
ter distance of 1/2 inch are also 
available. Spindles are adjusted to 
the desired position by means of 
a locating arm which, like the 
spindle shaft, can be added or re- 
moved without tools. Where the 
advantages of fixed-spindle opera- 
tion are desired, jig-bored alumi- 
num templates can be supplied. 
Circle Item 600 on postcard, page 181 
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Designed for better precision 
finishing...semi-finishing...and 
roughing of large, bulky parts 
This newest in the line of Olofsson Precision Boring 
Machines, the Model 22, is designed for more 
profitable heavy-duty rough and finishing boring, 
facing, chamfering, turning and grooving opera- 
tions. Put one to work... and profit potential 


ae . ‘ 
goes up. Because of the versatility of its new 


design, operating costs go down. 


' 
i 


ee ie 


HEAWY DUTY 


mpi 4 @ —11@), Ble) ie 
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MODERN, WITH 22 QUALITY-DESIGN FEATURES, 
the Olofsson Model 22, weighs a hefty 7,600 Ibs., 
untooled; and incorporates such design features as: 


@ Extremely low ratio, height to width, of spindles 
to ways. 


@ Hardened and ground Alloy Steel flat and vee ways. 


@ Extra-large fixture mounting provides maximum 
stability for mounting large work pieces. 


® Integral chip chutes completely surround any fixture 
tooling. 


WHATEVER YOUR PRODUCTION REQUIREMENTS. IT WILL PAY YOU TO 
FULLY INVESTIGATE THE MODEL 22. CONTACT YOUR NEAREST 
OLOFSSON REPRESENTATIVE. Or, if you prefer, write direct to OLOFSSON. 


2729 LYONS AVENUE, LANSING, MICH. Phone: IV anhoe 4-5381 
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MANUFACTURERS OF 
PRECISION BORING AND 
SPECIAL MACHINERY 
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Ultra-precise micrometer announced 
by Sheffield Corporation 


Sheffield Ultra-Precise 
Micrometer 


The Sheffield Corporation, Day- 
ton, Ohio, a subsidiary of Bendix 
Aviation Corporation, has devel- 
oped an ultra-precise micrometer 
that is accurate to plus or minus 
ten millionths of an inch per inch 


(plus or minus 0.000010 inch). This 
device has a 4-inch diameter bar- 
rel designed for easy reading. It 
is available for immediate delivery 
in two standard size ranges: 0 to 1 
inch and 0 to 2 inches. 
Micrometers can be made to 
suit individual requirements with 
graduations on the. satin-finish 
thimble and barrel arranged for 
reading right or left, normal or re- 
verse. The lead-screw, nut, and 
barrel of each micrometer are cal- 
ibrated as an integral unit at the 
Eli Whitney Metrology Labora- 
tory, and the serial number regis- 
tered. Two other micrometer 
models of this type are also avail- 
able. One is made to an accuracy 
of plus or minus 0.000015 inch per 
inch and the other to plus or 
minus 0.000020 inch per inch. 


Circle Item 601 on postcard, page 181 


Petermann Swiss Automatic Screw Machines 


The Arthur Loeffel Co., Inc., 
Merrick, N. Y., announces its ex- 
clusive U. S. distributorship of the 
Petermann Swiss automatic screw 
machine, a six- or four-spindle tur- 
ret unit designed for ultra-fast in- 
dexing. Outstanding features of 
these precision machines include 
exclusive micro differential §mi- 
crometers; lever-actuated, flat cam 
headstock advance; built-in gear- 
box for both feed and spindle 
speed changes; headstock with 
“Nadella” needle bearings; elec- 
tronic camshaft variator; and fully 
automatic lubrication. 

This equipment is available in 


six capacities ranging from 1/8 
inch to 1 1/16 inches. It has six 
“Transversal” tools and turrets with 
six or four spindles. Multiple com- 
binations offer an easy solution to 
a considerable number of precision 
machining problems. 

All six spindles of the turret 
drum can be either rotating or 
stationary, or arranged in any com- 
bination of rotating and stationary 
operating sequence. The rotating 
spindle can be used equally well 
for drilling, tapping, or external 
threading, using either a button die 
or self-opening die-head (left- or 
right-hand). The various rotating 


Fig. 1. (Left) Petermann automatic screw machine introduced in this 
country by Arthur Loeffel Co., Inc. Fig. 2. (Right) Close-up view of 
work and tooling on machine illustrated in Fig. 1 


spindle speeds are obtained 
through the positioning of electrical 
contacts which operate one of the 
three electromagnetic clutches. 
There are no gears to change in- 
side the drum. 

It is possible to oscillate the 
turret drum for operations on com- 
ponents such as internal grooving 
or undercutting. Each spindle is 
provided with an adjustable device 
that permits rapid advance to the 
work. The indexing mechanism of 
the turret is controlled by an ad- 
justable trip disc fixed to the cam- 
shaft of the machine. 


Circle Item 602 on postcard, page 181 
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Impactool for heavy nut running 
developed by Ingersoll-Rand Co. 


Giant Air Impactool for 
Heavy-Duty Nut Running 


An air Impactool of great power 
and speed for tightening and re- 
moving nuts on bolts from 0 to 12 
inches in diameter has recently 
been developed by the Ingersoll- 
Rand Co., New York City. Known 
as the Size 599 “Super Slugger” 
Impactool, this model is said to 
have four times the slugging 
power of any wrench previously 
available. It is designed for use in 
the manufacture and maintenance 
of very heavy machinery, such as 
is found in the power-generation, 
petroleum, and _ steel-mill indus- 
tries. Since the tool is handled by 
a hoist or crane, it has been de- 
signed for easy positioning with 
eye-bolt suspension for either ver- 
tical or horizontal use. By elimi- 
nating manual nut-running meth- 
ods, as well as sledging of frozen 
nuts, it reduces down time, job 
hazards, and fatigue, while rais- 
ing production. 

The tool is equipped for two- 
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ANNOUNCING 
NEW 
HEAVY DUTY © 


AND & HICYCLE GRINDERS 


Heavy Duty Hicycle Angle Grinder 
with rotating wheel guard. 


Model CP-550-SG-4500 Heavy Duty Grinder 
maintains speed under load, lets the operator 
really lean into the work. 


Heavy Duty Hicycle Angle Sander with 9” pad. 


Here are two all new CP heavy duty Hicycle Grinders . . . brutes for power, 
demons for speed. Hicycle squirrel-cage induction motors running on 180 
cycles, 220 volt, 3 phase current provide Built-in Overspeed Protection 
because maximum speed is always constant, always within safe wheel limits 
. .. speed sag under load is less than 15%. 

New with these models is the CP “Tri-Flo” Cooling System that mini- 
mizes “hot spots”. This highly efficient system cools motor windings, rotor 
shaft, main bearings, gear case and switch. Keeps the temperature rise at 
key points as much as 28° lower than with conventional type cooling. 

You get these 7 extra advantages with CP Hicycle Grinders 
1—Hicycle Motor of advanced squirrel-cage design means no brushes to 
replace, no armature to burn out. 2—Power/Weight Ratio is outstanding 
because high strength magnesium castings are used for motor, gear case 
and switch handle. 3—Oil Sealed Ball Bearings lubricated for life. 4—/nter- 
changeable motors, motor housings, switch handles and switches on all 
straight and angle models. 5—Heavy-duty switches have dust tight seals 
and phenolic spacers for insulation from motor and to minimize vibration. 
6—Extra heavy micro-mesh gearing heat-treated for long service. 7—Guards 
fully conforming to A. S. A. safety codes. 

Write for complete information on these newest CP Hicycle Heavy 


Duty Grinders. Chicago Pneumatic Tool Company, 8 East 44th Street, 
New York 17, N. Y. 


Chicago Pneumatic 


ELECTRIC TOOLS * PNEUMATIC TOOLS ¢ AIR COMPRESSORS © DIESEL ENGINES ¢ ROCK DRILLS * HYDRAULIC TOOLS « VACUUM PUMPS ¢ AVIATION ACCESSORIES 
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man operation and has a reversible 
motor. Its ball-and-cam impact 
mechanism has operated success- 
fully and safely on other Impac- 
tools in a wide range of sizes. The 
“Super Slugger” runs with a free 
speed of 330 rpm, and delivers 500 
blows per minute when impacting. 
It weighs 599 pounds, has an over- 
all length of 37 1/2 inches, a side- 
to-center dimension of 7 7/8 
inches, and a nose diameter of 
11 3/4 inches. It is available with 
heavy-duty impact type sockets 
and a 3 1/3-inch-square socket 
driver. 

Circle Item 603 on postcard, page 181 


Landis type DE Landmatic die-head 


“Pull-Off’—“Push-Off” 
Die-Head 


A combination “push-off’—“pull- 
off’ die-head series announced by 
the Landis Machine Co., Waynes- 
boro, Pa., is available for Brown & 
Sharpe automatics, turret lathes, 
and other machines employing a 
stationary type die-head. Desig- 


nated Type “DE  Landmatic,” 
the new series replaces the EXX 
style Landmatic which incorpo- 
rated “push-off’ action only. The 
new series is available in two sizes, 
the No. 4 (1/2 inch) with a No. 4 
to 1/2 inch range for application 
to Nos. 0, 0G, 2, and 2G Brown & 
Sharpe machines, and the No. 5 
(5/8 inch) having a range of No. 4 
to 5/8 inch for use on No. 2 and 
2G Brown & Sharpe machines. 
Auxiliary equipment allows the 
No. 4 head to produce threads on 
diameters up to 3/4 inch and the 
No. 5 up to 1 inch. 

The DE heads are designed to 
allow either the “pull-off” (internal) 
or “push-off” (external) head-open- 
ing features to be used as desired 


194 


without making head alterations. 
Pull-off action is obtained by in- 
terrupting the forward travel of the 
machine’s slide to allow the die- 
head to advance by the self-leading 
action of the chasers until opening 
of the head occurs. When using 
push-off action, the trip mecha- 
nism contacts a stop on the ma- 
chine to effect opening of the head. 
Circle Item 604 on postcard, page 181 


King Hydraulic Presses 


The King Machine & Mfg. Co., 
Los Angeles, Calif., is now build- 
ing a line of standard hydraulic 
presses in capacities from 65 to 
300 tons, as well as any type of 
special hydraulic press. Designed 
by A. Dale Herman, Inc., Encino, 
Calif., the units (Fig. 1) are built 
to hold deflection to a minimum 
and assure accurate closure of 
the platens on the work stroke. 

These presses are designed to 
permit conversion to higher ca- 
pacities of 125, 170, and 300 tons 
from the basic 65-ton unit. This 
offers the purchaser the advantage 
of low first cost in a machine of 
the tonnage suited for his im- 
mediate requirements, with 


Fig. 1. Hydraulic press built by the 
King Machine & Mfg. Co. 


Fig. 2. Box type platen of 
press shown in Fig. 1 


greater capacity available in the 
same piece of equipment at 
nominal cost. 

This line, called the 300A 
series, is supplied with complete, 
self-contained hydraulic systems 
and controls. The basic frame 
and upper platen are all designed 
for 300 tons loading. The eight 
gibs of the box type platen 
shown in Fig. 2 are entirely con- 
tained at every point in the stroke 
by the ram ways. The box type 
platen also serves as a seepage 
basin for collecting oil should a 
packing gland develop a leak. 
Any oil so collected can be 
drained off without contaminat- 
ing the working areas. The cyl- 
inder is provided with a replace- 
able Ampco bronze liner and 
cast-iron piston-rings. 

The exposed main ram_pro- 
vides mounting area for hold- 
down cylinders when double- 
action setups are required. 
Standardization of cylinder com- 
ponents is accomplished by uti- 
lizing basic designs and parts 
from the King line of large cylin- 
ders (5 inches upward) made for 
road machinery and machine 
tools. These cylinders are avail- 
able for pressures up to 5000 psi. 
A simple lever contro] is standard 
but automatic-cycling controls 
may be supplied if desired. 

The basic frame, which is sup- 
plied in four press capacities of 
300, 170, 125, and 65 tons, has the 
following specifications: platen 
dimensions, 26 3/4 by 32 inches; 
daylight opening, 25 inches; open- 
ing rate, 2.7 inches per second or 
130.2 inches per minute; closing 
rate, 1.85 inches per second or 
93 inches per minute; stroke, 12 
inches; weight, (170-ton press) 
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Aluminum or zinc clad steel 
by production metallizing 


@ any shape or size 
e unlimited thickness 


e no heat distortion 


Modern metallizing provides the 
product engineer with an ex- 
tremely flexible, practical method 
of producing aluminum or zinc 
clad steel parts. High speed, auto- 
mated metal spray equipment 
applies these coatings to practi- 
cally unlimited thicknesses on any 
shape or size part without heat 
distortion. 


a typical example 


problem: provide uniform heat 
distribution on thin steel shell 


The excellent sanitary qualities of 
stainless steel make it an extremely 
desirable material for cooking 
utensils. But with the compara- 
tively thin, drawn shells (.020” to 
.050”—varying by manufacturer), 
uniform distribution of heat pre- 
sents a problem. 


The solution is being provided for 
a number of high-volume manu- 
facturers by metallized aluminum. 
Surface preparation is by grit- 
blasting as the shells rotate on a 
spindle. Metco Aluminum is then 
sprayed on the bottom, with auto- 
mated traverse equipment, to 
closely controlled thicknesses 
(from .040” to .120”, depending on 
the particular utensil and its man- 
ufacturer).Thesprayed aluminum 
is carried up the sides beyond the 
radius and is tapered off according 
to individual design. 
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This is but one of many solutions 
to fabrication problems offered by 
sprayed metals to design engi- 
neers. In addition to the aluminum 
example given, zinc is also com- 
monly used for corrosion-proofing 
in many production applications, 
such as steel capacitor cases, re- 
frigerator parts, pole line hard- 
ware, etc. Sprayed zinc is also 
used to replace coatings burned, 


threaded, or machined off during 
fabrication. 


For a round-up of some typical 
applications and engineering data 
on the characteristics of metallized 
coatings, write for Bulletin 
No. 136-A. 


FREE 
BULLETIN 
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‘SPRAYED ALUMINUM 


METCO-Reg. U.S. Pat. Of. 


Metallizing Engineering Co., Inc. 


1131 Prospect Avenue, Westbury, Long Island, N. Y. « 


in Great Britain: 


cable: METCO 
Telephone: EDgewood 4-1300 


METALLIZING EQUIPMENT COMPANY, LTD.—Chobham near Woking, England 


Mr. Donald A. Watson 
Metallizing Engineering Co., Inc. 


Please send me [Jj Bulletin 136-A 


Name 


1131 Prospect Avenue, Westbury, Long Island, New York 
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approximately 15,000 pounds; and 
over-all dimensions, 56 inches 
wide, 30 inches deep, and 13 feet 
4 inches high. 

Circle Item 605 on postcard, page 181 


Pillow Blocks for Heavy 
Industrial Use 


A line of pillow blocks an- 
nounced by Miether Machine 
Works, Odessa, Tex., is designed 
to accommodate all series of 
spherical roller bearings. It is said 


to offer new versatility for heavy 


Miether pillow block that takes 
several sizes of bearings 


industrial use. Through  inter- 
changeable end caps, twenty basic 
housings will accommodate ninety- 
four separate bearings. Some 
housings take as many as eight 
different bearing sizes and up to 
eleven separate shaft diameters. 

To install a bearing of a differ- 
ent size, it is necessary only to fit 
new end caps on the housing. End 
caps and housings are jig-drilled 
for perfect interchangeability. Ac- 
cording to the manufacturer, this 
feature makes the pillow blocks 
more adaptable to a change-over 
or new installation. For further 
versatility, the housings are cen- 
ter-grooved for universal center 
lubrication (W-20 and W-33 speci- 
fications), and end caps have a 
second connection for side lubri- 
cation. Either labyrinth closures 
or oil seals are available. 

End caps are removable for easy 
installation or adjustment of bear- 
ings. To simplify parts replace- 
ment, the housings bear an “Easy- 
Order Plate” stamped with the 
assembly number, the size of bear- 
ing, adapter, and shaft, and the 
type of closure. 

Circle Item 606 on postcard, page 181 
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“Thriftmill”’ 


Brown & Sharpe 
“Thriftmill”’ 


Brown & Sharpe Mfg. Co., Cut- 
ting Tool Division, Providence, 
R. L., is now offering the metal- 
working industry a_ high-speed 
“Thriftmill.” This tool has been 
developed to achieve greater econ- 
omy in performing such opera- 
tions as profiling, slotting, and 
peripheral milling. It is ground 
from the solid by volume-produc- 
tion methods which are said to 
make possible savings of from 15 
to 20 per cent over the cost of 
conventional end mills. Shop tests 
with the Thriftmill have shown 
exceptional results on over 80 per 
cent of the conventional end mill 
applications. Thus, it virtually 
brings the “throw-away” tool con- 
cept to many end mill applica- 
tions. 

The Thriftmill is being pro- 
duced in the most popular end mill 
sizes. It has a 10-degree rake, 30- 
degree helix angle, and is made 


DRILL 
BUSHING 


N/A, 
GX 


BUSHING 
PLATE 


Cross ‘‘Protect-O-Tool” 


for high-speed profiling, slotting, end peripheral milling 


for right-hand cutting. Six sizes 
with diameters ranging from 1 
to 1/2 inch will be available. 

Circle Item 607 on postcard, page 181 


Cross “Protect-O-Tool’’ 
Broken-Tool Detector 


One of the latest cost-saving 
and tool-damage perventive devel- 
opments for transfer type produc- 
tion machines is a_broken-tool 
detector announced by The Cross 
Co., Detroit, Mich. This device 
eliminates separate probe and in- 
spection heads and stations, pre- 
vents processing of “scrap” parts 
and, by signalling the control 
panel and shutting down the ma- 
chine when one tool breaks, pre- 
vents additional tool damage. 

Designated the “Protect-O- 
Tool,” this “intelligence” device is 
an electronic mechanism that 
“senses” the presence or absence 
of a tool—or even a part of a tool, 
in cases where a small piece of a 
drill or tap breaks off and remains 


units that “sense” presence of 


broken tools or note absence of missing tools 
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\ Awother IKLING “Defense Production Special’ 


Ms 


“Tailor -Made”’ to 
Specific MISSILE 
Requirements 
... Yet Retaining 
All General-Duty 
\ Features 





it 


72” KING 
Custom-Built 
Vertical 
Boring and 
Turning Machine 


—si le 


Recently installed in one of the nation’s leading aircraft plants, 
this specially-built unit is a good example of the wide range of 
design versatility which is available in KING® Vertical Boring 
and Turning Machines. 

When you buy a custom-designed KING machine, you buy only 
the accessory equipment, electrical controls, and design modifica- 
tion which your special-work machining operation requires—no 
more and no less! And always, you have in the basic machine all the 
standard facilities for general-purpose boring, facing, and turning. 
This KING combination of special features and general-purpose 
facilities makes all the difference in competitive cost-control. 


oe ar iene 


134” 
WORKING 
HEIGHT 
UNDER 


OTHER SPECIAL FEATURES OF THIS MACHINE 


Swiveling type side head arranged for tracer controlled turn- 
ing and grinding operations. 


Grinding attachment with multi-speed precision motorized 
spindle extending through side head ram and arranged to 
receive interchangeable quills. Attachment includes balancing 
type wheel holders and wheel guard with exhaust outlet. 


3-position tool holder for side head, which can be readily 
interchanged with grinder quills for turning operations. 


Operator carrier platform attached to side head, 
Console control system. 


Electronic, two-dimensional (360°) tracer mounted on 
side head. Template holder arranged to support templates of 
the type required for work pieces utilizing full capacity of the 
machine. Universal adjustment is provided for the tracer head. 
Electronic, two-dimensional (360°) tracer mounted on 
rail head. Template holder mounted on top of rail to provide 
maximum work clearance above table. Positioning controls for 
stylus head for operator convenience. 

Coolant conducted through rail head rams. 


For further details on KING machines—standard 30” to 144” designs or special custom-built 
units—see your authorized KING Distributor, or write to us direct. 


AMERICAN STEEL FOUNDRIES, KING MACHINE TOOL DIVISION 
1150 TENNESSEE AVENUE, CINCINNATI 29, OHIO 


Gi Vertical Boring and Turning Machines 








in the work-piece. The device is 
mounted on bushing plates behind 
the regular drill bushing hole (See 
illustration). Tool detection occurs 
as the drill or tap passes through 
the detector before and after 
machining. 

Probably the most important or 
greatest savings obtained by the 
use of the tool detectors results 
from the elimination of useless 
machining operations on spoiled 
parts. This is especially true in the 
case of production lines where 
conventional probe and inspection 
stations are widely separated. In 
some instances, parts may be ma- 
chined in twenty stations between 
the checking points. Should a tool 
break in the part at the first sta- 
tion following an inspection, use- 
less machining operations would 
be performed on as many as nine- 
teen scrapped parts before the 
break became known. Use of the 
Protect-O-Tool would prevent this 
by shutting the machine down as 
soon as tool failure occurred. 

Circle Item 608 on postcard, page 181 
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Simonds “Multi-Kut’’ File 


“Multi-Kut” files designed to give 
maximum stock removal, smooth 
finish, and long life when used on 
any fileable material announced 
by Simonds Saw & Steel Co., 
Fitchburg, Mass. This addition to 
the Simonds line of “Red Tang” 
files will be available in flat, half- 
round, and square shapes and 
four lengths, 8, 10, 12, and 14 
inches. The diamond-formation 
chip-breaking grooves and varied 
shapes are said to make them ex- 
tremely useful all-around files. 
Circle Item 609 on postcard, page 181 
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Steel Collets for 
Jacobs Chucks 


Low-cost steel collet of line devel- 
oped for use in Jacobs spindle- 
nose chucks by Hardinge Brothers, 
Inc., Elmira, N. Y. These collets 
are made in various sizes and in 
styles for holding round, hexagon, 
and square work-pieces. They are 
also available in an emergency 
collet type which has a soft face 


and pilot hole. This type permits 
rapid boring and stepping out 
when in place in the chuck. 


Circle Item 610 on postcard, page 181 


Multiple-Switch Indicator 


Multiple-switch indicator for rap- 
idly checking temperatures at 
many points announced by 
Wheelco Instruments Division of 
the Barber-Colman Co., Rockford, 
Ill. This 9000 Series indicator is 
available with switching details 
that allow the instrument to be 
used for as many as 108 stations. 
Additional stations may be in- 
cluded by the use of an additional 
switch housing cabinet. The basic 
instrument is a completely self- 
contained, null-balance unit and 
requires only the external sensing 
devices. The selector switches are 
of the three-position, spring- 
return type with double-pole, 
double-throw action. Other vari- 
ables may also be indicated. 


Circle Item 611 on postcard, page 181 


Troyke Rotary Table 


Rotary table announced by the 
Troyke Mfg. Co., Cincinnati, Ohio. 
It has been redesigned to incor- 
porate additional features and pro- 
vide greater accuracy for perform- 
ing a variety of operations. It can 
be used for cutting segments of 
circles and circular slots, milling 
clutch teeth, locating angularly 
spaced holes or slots, cutting ir- 
regular contours, and similar work. 
The total guaranteed accuracy is 
60 seconds of arc, or less. Troyke 
rotary tables are manufactured in 
six diameters ranging from 9 to 25 
inches and in eight models. Divid- 
ing attachments are also available. 
Circle Item 612 on postcard, page 181 
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Bausch & Lomb Long- 
Wearing Safety Glasses 


Safety glasses, designated the 
C-20, announced by the Bausch & 
Lomb Optical Co., Rochester, 
N. Y. They have been specially 
designed to combine long-wearing 
comfort and functional good looks 
with the protection of safety 
glasses. They have a combination 
plastic and metal frame, with top 
rims and temples in dark brown, 
constrasting with white metal 
eyewires and engraved bridge. A 
strong, durable front of nickel 
silver completely encircles the 
lenses, assuring full protection. 
(Continued on page 200) 
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NEW ...... GRAND RAPIDS 


and just look atall No. 350 PRECISION 
these features: TOOL ROOM TYPE 
@ Powered vertical movement of 
wheel head* HYDRAULIC FEED 


@ Instantly variable hydraulic 


table speed SURFACE GRINDER 


® Greased -for-life precision 
ball bearing spindle with two 
speeds for long wheel life 


Head carried on protected 
pre-loaded ball bearing ways 


Equipped with Vickers vane 
type pump and our own con- 
trol valve for infinite longi- 
tudinal table speeds from 5” 
to 120’ per minute 


Variable speeds hydraulic 
cross feed and continuous 
cross feed 


Rugged, one-piece casting 
column and base for perma- 
nent rigid alignment 


Ultimate in accuracy with 
micro inch finish at produc- 
tion speeds 


* Automatic downfeed available as 
optional feature 


For full details, just 
send a note on your 
letterhead. 


GNINGSTON 


GALLMEYER & LIVINGSTON CO. 


305 Straight Ave., $.W., Grand Rapids, Mich. 
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The frame features a_ sturdy 
bridge construction of extra 
strength firmly united to the eye- 
wires by wide solder joints. The 
C-20 has high-quality Bal-SAFE 
lenses, heat-treated for impact 
protection. These lenses can with- 
stand a blow which is up to four- 
teen times heavier than that 
required by Federal specification. 
Modern lens shape provides a 
wide field of vision, and will ac- 
commodate any individual pre- 
scription, single vision or bifocal. 
Where glare protection is neces- 
sary, the C-20 is available for Ray- 
Ban green lenses in two different 
shades, 

Circle Item 613 on postcard, page 181 


Automatic Control for 
Reeves ““Motodrives” 


Mechanical device for automati- 
cally changing speeds on its line 
of “Vari-Speed Motodrives” from 
1/4 through 10 hp introduced by 
Reeves Pulley Co., Columbus, 
Ind., a division of Reliance Elec- 
tric & Engineering Co. This me- 
chanical automatic control has an 
extended lever which replaces 


the conventional speed-changing 


handwheel. Lever can be con- 
nected to any type of mechanical 
linkage to give the Motodrives 
automatic speed-change ratios 
of from 2 to 1 up to 10 to 1, 
depending upon the style and 
horsepower of the unit. The 
sensitive mechanism accurately 
changes drive output speeds from 
extremely low to high with slight 
mechanical pressure and_ short 
travel. A built-in safety device 
protects the Motodrive from ex- 
cessive force. 

Circle Item 614 on postcard, page 181 


Airco Hand Cutting Torch 


Injection type hand cutting torch 
designed for use with propane and 
natural gas announced by Air Re- 
duction Sales Co., a Division of 
Air Reduction Co., Inc., New York 
City. Known as the Airco 2000 
Series, these torches have an “ease- 
on” cutting-oxygen valve which al- 
lows smooth and gradual increase 
of the oxygen flow. This is par- 
ticularly helpful in hole piercing, 
rivet washing, and stay-bolt cut- 
ting. The torch head is a machined 


silicon-bronze forging. The brass 
gas tubes are arranged in a tri- 
angular group to provide rigidity 
and strength. The mixer housing is 
a machined brass forging which is 
fed by two short tubes, one for 
fuel gas and the other one for pre- 
heat oxygen. The rear end is a 
brass forging. Inlet connections 
will accommodate 1/4-, 5/16-, or 
3/8-inch hose, 

Circle Item 615 on postcard, page 181 


**MicroDex” Boring Unit 


Boring unit named the “Micro- 
Dex,” for use with throw-away in- 
serts, brought out by Valenite 
Metals, Royal Oak, Mich. Its out- 
standing feature is the combina- 
tion of micro-adjustment with the 
use of throw-away inserts. This 
results in considerable cost savings 
on boring jobs by elimination of 
tool grinding and resharpening, 
and a substantial reduction in ma- 
chine down time. These benefits 
are said to have been demon- 
strated on many production jobs, 
especially ones requiring tooling 


for large, multiple-station, auto- 
mation equipment. The new bor- 
ing units have an extremely rigid 
and compact locking arrangement 
which does not reduce _ the 
strength of the boring-bar in the 
mounting. 

Circle Item 616 on postcard, page 181 


Rivett High-Pressure 
Hydraulic Valve 


One of a line of 3000-psi hydraulic 
valves manufactured to meet all 
JIC requirements by Rivett Incor- 
porated, Boston, Mass. It is de- 
signed to fill the need for above- 
average pressures in manufactur- 
ing processes where machinery 
has been automated. Known as 
Model 6100, the valve is sub-plate 
mounted and manually controlled 
by a lever. Available in five 
actions: (1) moved manually to 
either end position; (2) moved 
manually to “IN” position and 
spring-offset to “OUT” position; 
(3) moved manually to “OUT” 
position and spring-offset to “IN” 
position; (4) spring centered; and 
(5) ball detent where valve piston 
is held in either end position by 
detent. Available in seven basic 
spool designs and in sizes from 
1/4 inch to 2 inches. 

Circle Item 617 on postcard, page 181 
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New ROL-PAK slips over dispenser rail, tape strips off in seconds. Printed, color-coded 
tapes identify ring type and size. All or part of ROL-PAK may be used at one time 


TIME EXPOSURE COMPARISON 


Old stack-rod set up requires two hands. 
Uses up valuable production time. 


New ROL-PAK set up is far simpler and 
quicker; requires only one hand. 


New Truarc ROL-PAK speeds ring assembly, handling 


ROL-PAK* is a new method of pre-stacking retaining 
rings for faster, more economical assembly on production 
lines. Pre-stacked on a color-coded tape, the rings are 
quickly identified by type and size. Available to users of 
Truarc Retaining Rings exclusively, ROL-PAK provides 
production flexibility, and allows faster and more effi- 
cient assembly set-up. 

On your production line, ROL-PAK slips over the dis- 
penser rail ready to use. The pressure sensitive tape is 
stripped off in seconds. With the old stack-rod packaging, 
by contrast, an operator had to remove the cotter pin, 
hold the bottom rings on the rod to prevent their slipping 
off then carefully position the rod on the dispenser rail 

. a much more time consuming, less-efficient method. 

Here are important ROL-PAK advantages for you to 
consider: Faster assembly because of quicker, easier load- 
ing as illustrated above. Easier identification of ring size 
and type, right on the printed, color-coded tapes. Greater 
flexibility since all or part of ROL-PAK may be used. Eas- 
ier handling, storage with no protruding stack-rods. 

ROL-PAK is available in Truarc Series 5103 Crescent® 


rings, 5133 E-rings and 5144 Reinforced E-rings in most 
widely used sizes. All present types of Truarc ring dis- 
pensers may be easily converted to ROL-PAK. 

The design advantages of Truarc retaining rings, have 
led to their ever increasing use in production of products 
of all kinds. The new Waldes Truarce Assembly Tool Cata- 
log AT 10-58 covering assembly tools, pliers, applicators, 
dispensers and grooving tools belongs in your files— 
write for it. And on special application problems, Waldes 
Truare engineers will be glad to help. Waldes Kohinoor, 
Inc., 47-16 Austel Place, Long Island City 1, N. Y. 


*Pat. Pending ©1959 WALDES KOHINOOR, INC. 


_WALDES 


(J) TRUARCGC 


\ RETAINING RINGS 


Walides Kohinoor, tnc., Long Island City 1, N. Vv. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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Ball-Bearing Unit for 
Machine Applications 


Simplex machine unit bearing, 
quality-made, yet simply con- 
structed to meet the low-cost re- 
quirements of many applications, 
introducted by the Hoover Ball 
& Bearing Co., Ann Arbor, Mich. 
Designed for light loads at nor- 
mal speeds, the unit includes a 
single-row bearing of deep-groove 
design with extended inner ring, 
equipped with two set-screws for 
locking the bearing on its shaft. 
Separable seals may be used 
either singly or on both sides of 
the bearing. A wire lock ring 
holds the entire unit securely in 
its straight-bore housing. Bearings 
are available in shaft sizes from 
1/2 inch through 1 3/16 inches. 
These new units are made with 
extra-smooth “Hoover Honed” 
raceways and high-quality “Micro- 
Velvet” balls. 


Circle Item 618 on postcard, page 181 


**Rol-Pak” for Stacked 
Retaining Rings 
Truarc “Rol-Pak” developed by 
Waldes Kohinoor, Inc., Long Is- 
land City, N. Y. This pressure- 
sensitive tape wrapper replaces a 
metal stack-rod and cotter-pin for- 





merly used to stack Truarc retain- 
ing rings for assembly with the 
company’s applicators and dis- 
pensers. The tape extension at the 
top permits the wrapper to be re- 
moved in a single downward mo- 
tion (see illustration). Rol-Pak is 
available for Truare Series 5103 
crescent rings, Series 5133 E-rings. 
and Series 5144 reinforced E-rings. 
Circle Item 619 on postcard, page 181 


Gits **Met-L-Seal”’ 


“Met-L-Seal” all-metal shaft seal 
that functions at temperatures 
ranging from —65 to +850 de- 


é 


grees F., designed and produced 
to achieve “missile reliability” by 
the Gits Bros. Mfg. Co., Chicago, 
Ill. This seal is designed to oper- 
ate at temperatures even higher 
than 850 degrees F., the tempera- 
ture being limited only by metal- 
lurgical progress in high-tempera- 
ture alloy steels. All components, 
except the seal face, are made of 
various high-temperature alloy 
steels, each with the optimum 
combination of properties neces- 
sary to its function. Face materials 
are of carbon graphite or various 
exotic alloys. Hydraulic balance 
produces optimum sealing with 
both static and dynamic condi- 
tions. 


Circle Item 620 on postcard, page 181 


Wales-Strippit Line of 
T-Slotted Plates 


T-slotted plates with a number 
of improvements made _ possible 
through new manufacturing tech- 
niques, announced by Wales- 
Strippit, Inc., Akron, N. Y. The 
plates are designed for mounting 
setups of independent Strippit 
punching and notching units as 
well as many other press and 


press-brake requirements. [llus- 
tration shows the T-slotted plate 
set up with 90-degree corner- 
notching units, hole-punching 
units, edge notcher, and _ stops. 
Strippit T-slotted plates are now 
special, low-carbon rolled steel, 
and (except for extremely large 
sizes) finish-ground top and 
bottom. This results in higher- 
quality plates of closer toler- 
ances and greater durability than 
with the previously cast plates. It 
also allows Strippit to offer a 
greater selection of stocked sizes 
in 12-, 18-, 24-, and 30-inch 
widths. 

Circle Item 621 on postcard, page 181 


Calibrated Turning Head 


This “Master Turner,” featuring 
quick setup and a direct-reading 
scale for depth of cut from 1/4 to 
1 inch, is being manufactured by 
the Patt Brothers Co., Willoughby, 
Ohio. It is an accurate, adjustable 
turning head designed for fast, 
short-run production on screw ma- 
chines and similar equipment. The 
four-lip cutter is designed to pro- 
vide four times the usual cutting 
life. Both supporting rollers and 
cutter are equally and simultane- 
ously adjusted to the desired di- 
ameters by a ring cam. 

Circle Item 622 on postcard, page 181 
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How a leading automotive manufacturer 
Snyder-izes for the Soaring Sixties 


HOLDS PISTON WEIGHTS + 2 GRAMS 
AT 600 PER HOUR 


This Snyder transfer machine automatically weighs 
die cast aluminum pistons and mills them to 
tolerances of + 2 grams at double the rate of 

the previous method. Here’s how it 

turns out 600 parts per hour: 


Pistons are transferred bottoms- 
up to orienting station. 


Pistons are oriented 
in relation to the 
wristpin hole offset. 


Pistons are spun 
right side up (below 
at right) while 

they are advanced 
to weighing station. 


Precise overweight 
is transmitted by 
memory system to 
weigh-mill station 
during transfer. 


A 3%" milling 
cutter removes 
excess with the 
piston clamped 
in position. 


Gaging station 

re-weighs pistons 

to check weight. 
Deviation from part 
tolerances stops machine. 

















Diagram shows end over end rotation of 
Do your manufacturing cost problems piston as it passes through spiral rails. 


revolve around parts handling, gaging 


and assembly as well as machining? 

Ask us to show you the benefits of & Ni a D a > 
SNYDER-IZING FOR THE SOARING ; 

SIXTIES. For a resume of SNYDER special CORPORATION 


machines engineered for profit opportunities, Sermerly Seyler Yok & Giatiiee © y) 
send for our new brochure or phone. 
3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 
Phone: LO 7-0123 
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ComeALL, Says 
DoALL 


“The Cutting Edge,” a film pre- 
pared by the DoALL Co. for engi- 
neering and technical groups across 
the nation, consists of a historical 
panorama showing 1,000,000 years 
of progress in man’s application of 
cutting edges; an illustrated talk on 
up-to-the minute cutting-tool prin- 
ciples; and a side exhibit of actual 
tools, work-pieces, and _ technical 
data. The program is under the di- 
rection of Mr. C. G. Schelly, Director 
of Educational Research. 


Opportunities by the 
Month 


A Products-List Circular, No. 39, 
is released monthly by the Small- 
Business Administration (Lafayette 
Bldg., Washington, D. C.) for distri- 
bution to interested small firms, pos- 
sibly opening up new fields for them 
on products and processes. Among 
the December, 1958, listings were a 
device for inducing sleep; a process 


for the dehydration of biological sub- 
stances; an apparatus for the col- 
lection and cooling of blood; a new 
type of toy flying saucer; and two 
foreign-owned inventions granted 
U. S. patents. 


Wavewashed 


An ultrasonic sink to clean clothes 
with sound waves was featured by 
Westinghouse in a recent demonstra- 
tion at the company’s Research 
Laboratories, an innovation made 
possible by an improved ultrasonic 
transducer. Interpret the sound 
waves emitting from our sink and 
you would still hear the cry, “How 
do they get their jeans so dirty!” 


Thoughts on Thorium 


Thorium, an element under con- 
sideration as an additional source of 
nuclear fuel for atomic power, is a 
radioactive material. Because of this, 
it became the subject of the latest 
in a series of Chemical Hazards 
Bulletins (“Thorium — Its Com- 


By E. S. Salichs 


EEN GRINDS 


pounds and Alloys”) prepared by the 
Accident Prevention Department of 
the Association of Casualty & Surety 
Companies. 


Revved-up Research 


Sentiment in the “Hot Rod Hand- 
book,” recently published, is that 
many engineering refinements of 
automobile manufacturers stem from 
the painstaking work done by eager, 
oil-smeared hot rodders in barn-to- 
garage-converted workshops. 


Herd that Bellows 
Now Mellows 


An experiment was recently per- 
formed during which thirty-four food 
editors voted that steaks from tran- 
quillized steers tasted better than 
steaks from untranquillized steers. 
So now it’s Miltowns for meat. No 
obvious connection, but this reminds 
us that we just read about five ladies 
who have formed a car pool to take 
turns driving to their psychoanalysts 
in town. 





INSTANT HIGH HEAT—The advent 
of the Space Age has made it man- 
datory to perform all sorts of lab- 
oratory tests at elevated tempera- 
tures. To meet this need, engineers 
at the Boeing Airplane Co. devel- 
oped the quick-heat furnace seen 
here, which will reach 3500 degrees 
F. in ninety seconds. By arranging 
thirty lamps in a circle with a cop- 
per water-jacket cooling system 
around them to prevent melting, 
standard lamps are operated at 
over twice the manufacturer's rat- 
ing, the power being jumped from 
1000 to 2700 watts per lamp. The 
inner surface of the furnace is gold- 
plated for better heat reflection. 
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All “AMERICAN” Hole Wizard Radial Drill 
Column Sleeves are now super-finished to a 
beautiful ‘mirror’ finish. 


Not only does this vastly improve the ap- 
pearance of the machine but which is far 
more important it minimizes the danger of 
column cutting and scratching. 


This operation is done in our own plant on a 
brand new 40” “AMERICAN” Pacemaker 
Lathe equipped with a new No. 4 Gisholt 
Super-finishing attachment. 


This represents just another step along the 
path of continuous modernization to improve 
the quality and also the inherent value of 
“AMERICAN” Lathes and Radial Drills. 


Descriptive bulletin No. 328 will be of interest 
to you. It illustrates and describes many new 
and exclusive features. 


LATHES AND RADIAL DRILLS 





Ys OF THE INDUSTRY 


California and Texas 


Paut V. Brown has been ap- 
pointed manager—manufacturing of 
the La Verne, Calif., plant of Taylor 
Fibre Co., Morristown, Pa. The plant 
is the only one on the West Coast 
making industrial high-pressure lami- 
nated plastics. 


John A. Houston, general manager 
of the Dallas plant, Joseph T. Ryer- 
son & Son, Inc. 


Joun A. Houston has been ap- 
pointed general manager of the Dal- 
las, Texas, plant of Joseph T. 
Ryerson & Son, Inc. Mr. Houston 
entered the sales department in 
1935, becoming a sales representa- 
tive in 1940. After filling other 
assignments, in October of 1958 he 
became assistant general manager of 
the firm’s Philadelphia plant. 


Illinois, Indiana, and 
Wisconsin 


CLEARING, a division of U.S. Indus- 
tries, Inc., Chicago, IIl., announces 
new engineering and management 
appointments. AsA SNYDER has been 
appointed director of research and 
development. Mr. Snyder comes to 
Clearing with a broad background in 
research. THOMAS BANNON has 
been promoted to director of Produc- 
tion Engineering. Joun CAMERON 
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has been appointed assistant chief 
engineer in charge of technical serv- 
ices. A Staff Engineering Section has 
been formed to operate at a super- 
visory level. The following people 
have been appointed to this Staff: 
Ray STEJPHAL becomes senior staff 
engineer; Lou CArriIERI becomes 
staff hydraulic engineer; BARNEY 
BENDICSEN becomes staff electrical 
engineer. Gam. Navis was named 
staff assistant, with the responsibility 
of coordinating engineering sched- 
ules with manufacturing. Joun R. 
McCutcuen has joined the company 
in the capacity of hydraulic applica- 
tion specialist. The appointment of 
KincsLeY C. Drone as chief en- 
gineer of the Aircraft & Missile 
Division of Clearing Machine Cor- 
poration was also announced. Fur- 
ther miscellaneous activities include 
the following: Clearing Division has 
completed arrangements whereby it 
will sell and service English-made 
lathes throughout the United States 
and Mexico. Clearing, hereafter, will 
be exclusive American §representa- 
tive for a new line of lathes, called 
the Clearing-Harrison line, manu- 
factured by T. J. Harrison & Sons, 
Ltd., Heckmondwike, Yorkshire, 
England. In Mexico, this line will be 
handled by USI’s Mexican subsid- 
iary, USI de Mexico, S. A. 


Asa Snyder, director of research and 
development, Clearing, a division of 
U. S. Industries, Inc. 


Robert M. Miller, newly elected vice- 
president and general sales manager, 
Onsrud Machine Works, Inc. 


Ropert M. MILter has been pro- 
moted to vice-president and general 
sales manager of Onsrud Machine 
Works, Inc., Niles, Ill. He will be 
responsible for marketing and direc- 
tion of sales for all company divi- 
sions. 


STANDARD ScrREW Co., Bellwood, 
Ill., has announced the election of 
James A. TAyLor as new president 
of its coast to coast operations, Mr. 
Taylor succeeds W. D. Cor.etrt, 
who advances to chairman of the 
board. Other re-elected officers in- 
clude vice-presidents E. L. Criaus- 
sEN, A. D. Rose, and K. H. DALy. 
Mr. Claussen directs Stanscrew fast- 
ener sales, Mr. Rose is in charge of 
manufacturing, and Mr. Daly is 
general manager of Standard’s divi- 
sion and plant in Elyria, Ohio—the 
Western Automatic Machine Screw 
Co. As president of Hartford Ma- 
chine Screw Co., Mr. Taylor will 
continue to direct activities of this 
Standard division and plant in Hart- 
ford, Conn. Mr. Corlett will do like- 
wise for the Chicago Screw Co. 
Division, Bellwood, Ill. Additional 
divisional headquarters and_ plant 
facilities under their supervision are 
Ravenna Metal Products, Seattle, 
Wash.; Hartford-Greenville, Green- 

(Continued on page 212) 
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“EXTERNAL THREAD 


SPEEDOMETER FRAME 


These two machines are shown on our 
assembly floor ready to ship. One is a 
simple double-end machine with no in- 
dexing, the other a large center-column 
machine with indexing. 

Both machines operate on die castings 
at high production rates. Both have 
power clamping and unclamping. Each 
operator removes a finished part, puts 
a new one in the fixture and presses 
buttons to clamp it. 

Thecustomers approved test runs here 
On our assembly floor. They continue 
to get good production because of good 
basic design and rugged, accurate 
construction. 


Speedometer Frame 600 parts per hour 
is the gross production on the double- 
end machine (left). The left unit 





DRILL & CHAMFER 


2.884/2.887 BORE 
FACE & CHAMFER 


DRILL & TAP 
2 HOLES 
500 REAM 








WINDSHIELD WIPER HOUSING 


threads a stem with a self-opening die 
head while the right unit taps two holes. 
Another Kingsbury (not shown) oper- 
ates on 11 holes in the same part. 


Windshield Wiper Housing 460 parts per 
hour is the gross production on the big 
13-spindle machine. A 43-inch index 
table holds seven work fixtures. The 
face to be milled is on top. 


The first unit at the man’s left mills the 
face at 3500 rpm. It is 30° right of the 
radial centerline through the station. 
For the holes in the center sketch there 
are four horizontal units, each 60° left 
of the radial centerlines. 


Four vertical units operate on holes in 
the right sketch. A combination tool 
machines the .500 hole and 2.884 bore 
concentric within .003 T.I.R. 


Special features include — 
— Filtered coolant for all tools 
and gun reaming of two holes for a 
high finish. 
— Oil mist lubrication for the 
multi-spindle auxiliary heads. 
— Lights that identify any unit 
that fails to complete its cycle. 
Little downtime, few rejects Our custo- 
mers tell us that their Kingsburys run 
month after month without trouble. A 
Kingsbury can do the same for you. 
Kingsbury Machine Tool Corp., Keene, 
New Hampshire. 


KINGSBURY 


MULTI-UNIT AUTOMATICS 





STARRETT PRECISION MAKES 
GOOD PRODUCTS BETTER 
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Starrett 


HACKSAWS 


Made by Starrett to Starrett standards of 
quality and dependability. 


Production-proved to cut faster, cleaner, 
longer. 


Precision inspected for temper, toughness, 
uniformity. 


Color-identified for positive blade selection. 


Packaged in heavy duty protective boxes. 


Watch your cutting costs go down when you specify 


STARRETT propuctTion proveoH ACKSAWS 


You know in advance what Starrett hacksaws will do. 
Each blade type has been developed for a specific range 
of cutting jobs, thoroughly production-proved, manu- 
factured to Starrett quality standards and clearly color- 
identified to simplify correct blade selection. 

Years of saw making experience and development re- 
search are summed up in this simple color code that lets 
shop men select Starrett hacksaws the way they select 
metals — each matched to the job at hand. By specifying 
Starrett when you buy hacksaw blades, you get produc- 
tion-proved performance that makes cutting costs go 
down. 

Your nearby Industrial Supply Distributor has them. 
Call him for quality products, dependable service. Or 
write for Starrett Saw Catalog. Address Dept. D, The 
L. S. Starrett Company, Athol, Massachusetts, U. S. A. 


THE RIGHT BLADES FOR LOW COST, 
FAST CUTTING, LONG LIFE 


STARRETT REDSTRIPE® SM — high speed power and 
hand blades specially tempered for cutting hard ma- 
terials with heavier speeds and feeds. 

STARRETT GREENSTRIPE SAFE-FLEX® — high speed 
hand and welded edge power blades — shatterproof, 
unbreakable, the safest blades for heavy feeds, gang 
sawing, interrupted cuts. 


STARRETT BLUESTRIPE — selected high speed steel 
power and hand blades especially heat treated for high 
speed production sawing and hard-to-cut metals. 


P > Za A. AL. 
ST 149A 
Starrett 
VECEE ECE L 


PRODUCTION PROVED 


HACKSAWS 


World’s Greatest Toolmaker 


" PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES » GROUND FLAT STOCK « HACKSAWS + HOLE SAWS « BAND SAWS e BAND KNIVES 
Visit the Starrett Exhibit, BOOTH 420, Quality Control Show, Cleveland 
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MACHINERY'S DATA SHEET 





I. Scope 


This standard applies to portable power tools for 
drilling, grinding, polishing, sawing, and driving 
threaded fasteners. Other tools not classed as per- 
cussion tools belong in this category and may be 

. added by revision or addition through the usual pro- 
cedure. This standard includes dimensions and tol- 
erances for both driving and driven elements where 
such coordination is important and not established 
by reference to the pertinent American Standards. 
All dimensions are in inches. 

Greater interchangeability of tool parts for port- 
able power tools is the purpose of this new American 

Standard, designated B5.38-1958. The data on 

threaded and tapered spindles given on this and the 
following page, and data covering other types of 
spindles and fastenings to be published in succeeding 
issues of MacHtnery, have been approved by the 

American Standards Association and published by 

the American Society of Mechanical Engineers. This 
standard applies to portable power tools that are 

! used widely in construction, shipbuilding, and other 


C) II. Spindles for Geared Chucks 
1, Threaded Spindles 














AMERICAN STANDARD DRIVING AND SPINDLE ENDS FOR 
PORTABLE AIR AND ELECTRIC TOOLS—1 


(Percussion Tools Excluded) 


Approved as American Standard October 29, 1958 


industries where the work cannot be taken into the 
machine tool shop. The tools are also frequently 
used on mass-production assembly lines. 

The new standard includes dimensions and toler- 
ances for both driving and driven elements where 
such coordination is important and not established 
by reference to other pertinent American Standards. 
Tool parts covered include spindles for geared 
chucks, threaded-fastener drives—including hexagonal 
and square drives—abrasion-tool spindles, and cir- 
cular-saw arbors. 

Joint sponsors of American Standard B5.38-158 
are the Metal Cutting Tool Institute, the Society of 
Automotive Engineers, the National Machine Tool 
Builders’ Association, the American Society of Tool 
Engineers, and the American Society of Mechanical 
Engineers. 

The committee working on the development of 
this standard kept close liaison with the Electric Tool 
Institute, the Compressed Air and Gas Institute, the 
Service Tools Institute, the Grinding Wheel Institute, 
and other organizations concerned with the subject 
matter, 




















~ a iinmlin 
Table 1 
Nominal Dia. _— _ Pitch Dia. : R L 
and Thread Max. Min. 
peer Ke aaa oleae a + 0, 
3/8 — 24 0.3479 0.3455 | 1/16 + 1/64 | 9/16" = O:090 
, / + 0.000 
i 4 5 / / . 
1/2 = 20 0.4675 0.4649 | 1/16 + 1/64 | 9/16 . 0.030 
’ , F / | + 0,000 
5/8 — 16 0.5844 0.5812 | 3/32 + 1/64 | 11/16 © 9'o39 
‘a J , J + 0.000 
| 1-16 0.7094 0.7062 | 3/32 + 1/64 ju 16 _ 0.030 
C) All dimensions given in inches. 
*Also 7/16. Dimensions in inches and threads per inch right hand. For recommended 


chuck correlation, see Appendix A, to be published in a later data sheet. 
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Il. Spindles for Geared Chucks (Cont’d.) 
2. Tapered Spindles (Jacobs) 














Table 2 


Number* Du Lu Taper Per Foot 
1 0.335-0.333 0.656 0.92508 








2 Short 0.490-0.488 0.750 0.97861 
2 0.490-0.488 0.875 0.97861 

33 0.563-0.561 1,000 0.76194 

6 0.626-0.624 1,000 0.62292 

3 0.748-0.746 1,219 0.63898 














N eee number. For recommended chuck correlation, see Appendix A, to be 
published in a later data sheet. All dimensions given in 








3. Master Plug Gage Dimensions 














Table 3 


Jacobs Tapers 











0.38400 


0.33341 | 0.65625 0.92508 


Eg | De Le Taper Per Foot* 
| 


> Short | 0.54880 0.48764 | 0.7500 0.97861 


2 | 0.55900 | 0.48764 0.87500 0.97861 
33 0.62401 0.56051 1,000 0.76194 


6 | 0.67600 0.62409 1.000 0.62292 


3 0. 61100 0.74610 1.21875 0.63898 











*Calculated from E,, Dg, and Lg. All dimensions given in inches. 


Extrac ted from Ame rican Standard Driving and Spindle Ends for Portable Air and Ps ay Tools (ASA B5. 3 1958), with 
permission of publisher, the American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. 
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This Ex-Cell-O Bushing should outlast 
2 of the kind you are now using... 


58-5 


POSITIVE PROOF! EX-CELL-O BUSHINGS 
GIVE TWICE THE AVERAGE BUSHING LIFE 


Recent plant-wide bushing life tests, conducted by a 
large heavy implement manufacturer, established 
this astonishing proof of Ex-Cell-O superiority: they 
lasted more than twice as long as the next best bush- 
ings on the market. 

After drilling 16,300 test holes, the competitive 
bushing showed an average .0039” of wear—ready 
for scrap—while Ex-Cell-O bushings averaged only 
.0017” of wear, less than half as much! 

As a cost-conscious competitive manufacturer, 
you owe it to yourself to investigate the very sub- 
stantial savings Ex-Cell-O bushings offer. Test them 
against any, or all, competitive bushings right in 
your own plant. 


Send your order to Ex-Cell-O Corporation at Detroit, 
New York, Downey, Cal., Lima, Ohio, and London, 
Canada. You'll get immediate shipment. Write for an 
Ex-Cell-O Drill Jig Bushing Catalog today. 


EX-CELL-O 
FOR 
PRECISION 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES 
CUTTING TOOLS »« TORQUE ACTUATORS « RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


FR 





ville, S. C.; and the Western Auto- 
matic Machine Screw Co. 


Surer Toot Co., Detroit, Mich., 
a subsidiary of Van Norman Indus- 
tries, plans to have in operation, 
within the next two months, a major 
warehouse center in the Chicago 
area. The warehouse will insure 
faster cutting tool deliveries to both 
industrial plants and cutting tool 
distributors within a 300-mile radius 
of the city. 


John R. Keates, newly elected vice- 
president in charge of sales, Na- 
tional Automatic Tool Co. 


Joun R. Keates has been elected 
vice-president in charge of sales of 
the National Automatic Tool Co., 
Richmond, Ind. Mr. Keates was 
formerly general manager of 
“Natco’s” Machine Tool Division. 
He first became associated with the 
company in 1935 as a sales engineer 
and in 1957 was appointed general 
sales manager, after serving Natco 
in different areas of the country. 


MACHINE Too. AFFILIATES, 54 
W. 30th St., Indianapolis 8, Ind., 
has been appointed by the THomp- 
SON GRINDER Co., Springfield, Ohio, 
as its exclusive distributor in Indiana 
for the complete Thompson line. 


KEARNEY & TRECKER, Milwaukee, 
Wis., have established a Contract 
Division to handle all types of sub- 
contract work for other industries. 
The Kearney & Trecker Contract 
Division will operate from Milwau- 
kee through the company’s direct 
sales offices located in principal in- 
dustrial cities. ELmer H. BEHRENS 
has been named sales manager, and 
Joun P. Bunce, manufacturing man- 
ager, of the Contract Division. 
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Michigan and Missouri 


STERLING SupPLy Co., 1220 E. 
Nine Mile Road, Ferndale, Mich., 
has been appointed as an industrial 
cutting tool representative of Super 
Tool Co., division of Van Norman 
Industries, Detroit, Mich. The new 
distributor will carry a complete in- 
ventory of the Super Tool line and 
also will be prepared to aid manu- 
facturers in the Detroit, Pontiac, and 
Ann Arbor areas. 


Hewricu Toot & Die Corpora- 
TION, Detroit, Mich., announces 
the following personnel changes: 
RupotpH Hemricu, founder, and 
resident since 1937, has retired 
from the company. He has been suc- 
ceeded as president by Jack SLEAN, 
who continues as general manager. 
General plant superintendent JuLrus 
A. Scuensky has become vice-presi- 
dent—maufacturing. Harotp O. 
Love is now vice-president and 
general counsel and Perry G. AB- 
BOTT is secretary-treasurer. 


PANGBORN CORPORATION, Hagers- 
town, Md., announces the appoint- 
ment of two abrasives sales engi- 
neers, ALEXANDER J. SZABO, who 
joined Pangborn in 1955, and 
Rosert D. Rose, who recently 
joined the company. Both men will 
be headquartered at the Pangborn 
district sales office, 1012 Stephenson 
Blvd., Detroit, Mich. 


Wesson Co., Detroit, Mich., has 
announced the election of three new 
vice-presidents, all of whom are 
district managers. The three—Sy 
Dworecki, Chicago; JAMEs J. 
SMiTH, Jr., East Paterson, N. J.; and 
GERALD BocNerR, Cleveland—have 
been with Wesson for a combined 
total of thirty-seven years. 


Tue Curtinc Toot Division of 
Brown & Sharpe Mfg. Co. announces 
the opening of another Cutter Serv- 
ice Co. in Michigan. The latest ad- 
dition to distributor and customer 
service is located in the Double A 
Valve plant of the Hydraulics Divi- 
sion located at East Duncan St., 
Manchester, Mich. 


THREADWELL Tap & DiE Co,, 
Greenfield, Mass., announces the ap- 
pointment of NorMAaN ABRAM 
WIsMER as representative for its 
complete line of cutting tools in the 
Michigan area. Mr. Wismer operates 
as a manufacturers’ representative 
out of his home at 2369 N. 112th St., 
Grand Rapids, Mich. 


Vickers Incorporated, Detroit, 
Mich, announces that ArtrHur H. 


Van Wormer has been appointed 
sales manager, Industrial Products 
Department, by the Machinery Hy- 
draulics Division of the company. 
The new district manager of Vick- 
ers’ Detroit Industrial Sales Office is 
Jacques CARPENTER. 


CLEARING, division of U. S. Indus- 
tries, Inc., Chicago, IIl., announces 
the appointment of Press Eguir- 
MENT SALES to be their local dealer 
in metropolitan Detroit for open- 
back inclinable, horning, and single- 
crank gap presses up to 200 tons 
capacity. 


Harry TirFANy has been ap- 
pointed head of Special Products for 
Sahlin Engineering Co., Birming- 
ham, Mich. 


WarrREN G. Bruns has. been 
named district manager of the St. 
Louis, Mo., office of the Pratt & 
Whitney Co., Inc. 


New England 


Pratt & Wuitney Co., INc., West 
Hartford, Conn., announces that it 
has been named an official sales 
agency for the line of precision 
lathes manufactured by the Wade 
Tool Co., Waltham, Mass. Wade 
lathes will be made available through 
P & W factory-direct representatives 
working out of P & W branch offices 
located in principal cities throughout 
the country. 


E. C. BuLiarp, chairman of the 
board of the Bullard Co., Bridgeport, 
Conn., announced that he would 
relinquish his duties as chief execu- 
tive officer of the company to E. P. 
Buuarp III, president, on March 
31, 1959. Mr. Bullard, who has 
served in the company for the past 
forty years, will continue as chairman 
of the board of directors, a post to 
which he was elected in June of 
1957. 

EASTERN MACHINE SCREW Cor- 
PORATION, New Haven, Conn., an- 
nounces that CHARLES W. Wesson 
was elected president of the corpora- 
tion and Cart W. Betrcuer, the 
former president, was elected chair- 
man of the board of directors. 


Harry C. Levenson has been ap- 
pointed by Landers, Frary & Clark, 
New Britain, Conn., to the position 
of assistant to the president in charge 
of manufacturing operations of the 
subsidiary companies of the corpora- 
tion. 


THe PotreR & JOHNSTON Co., 
subsidiary of Pratt & Whitney Co., 
Inc., will move all operations from 
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ANEW 


HEAVY-DUTY 
BED MILLER = ue. so 


for economy on small 
‘ - i lot production work. 
with 3 standard arrangements oe 
* sg Wad sce | T-slot, lever feed. 
suited to your specific needs me Sicecanadaidinins 
' micrometer, cross 
adjustment of saddle. 


MODEL 1B 

with Hydraulic Feed, 
for longer production 
runs. Two milling 
tables available: 

9-13 /16” x 27” (single 
T- slot) , hydraulic 
lever control for rapid 
approach, feed and 
return; and 9-13, 16” x 
32” (3 T-slots), 
electrical push-button 
control for rapid 
approach, feed and 
return (automatic), 


MODEL 1C 

for low production and 
toolroom work. Large 
table work surface, 
9-13 16” x 32”, 3 T-slots. 
Handwheel screw 

feed, extra-large 
micrometer dial. 


PRODUCE MORE WITH 


Rugged, oversize, extra-heavy components throughout 

* Unit construction for flexibility * Solid, extra-large (3” dia.) 

¢ Extra-widt table for easy overarm and arbor support e Ww oO D U C T e) 
mounting of large fixtures * Hardened and ground box 
(two table lengths avail.) type table ways 

* Tooth-belt spindle drive for * Micrometer adjustments, 
full h.p. transmission vertical, horizontal, transverse 

* Heavy-duty saddle ¢ Six spindle speeds in two 


* Heavy-duty steel base ‘anges: 111 to 1105 rpm and 
* Push-pull selector switch 247 to 2463 rpm 


¢ Extralong waysprovideexcep- * 1 HP geared head motor M A 4 | NE T L 
tional milling head rigidity (or 1% HP) 


SEND FOR DETAILED FREE BULLETIN. Your inquiry into the use of this versatile BED MILLERS, ROTARY AND LINE TRANSFER MACHINES, 


machine for your needs will receive prompt attention. AUTOMATIC INDEX PRODUCTION MILLERS, 
THE PRODUCTO MACHINE COMPANY, BRIDGEPORT 1, CONNECTICUT. SPECIAL MILLING MACHINES 
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Pawtucket, R. L., to the plant of the 
parent company in West Hartford, 
Conn, Its new mailing address will 
be Potter & Johnston Co., Charter 
Oak Blvd., West Hartford 1, Conn. 


KeNNeETH M. Cuakinis has been 
appointed sales manager for the 
Horton chuck line of Geometric- 
Horton Division of United Green- 
tield Corporation. He will have his 
headquarters at the Geometric- 
Horton plant in New Haven, Conn. 


ANDERSON Ort & CHEMICAL Co., 
Inc., has just completed a major 
expansion of plant facilities in Port- 
land, Conn. 


John J. Hayes, president, Morse Twist 
Drill & Machine Co. 


Joun J. Hayes has been elected 
president of the Morse Twist Drill & 
Machine Co., New Bedford, Mass., 
a division of Van Norman Industries, 
Inc., it was announced recently by 
Cuartes F. Myers, president of 
Van Norman. Mr, Hayes succeeds 
to the position vacated when Mr. 
Myers assumed the Van Norman 
presidency. Mr. Hayes has been with 
Van Norman Industries in various 
supervisory positions for fifteen 
years. 


Josern T. Ryerson & Son, INc., 
Boston, Mass., has announced the 
following changes in sales manage- 
ment at the Boston plant. JosepH A. 
Moran has been named sales man- 
ager, and Arruur B. Burke and 
Napier B. CALDWELL have been 
appointed district sales managers. 
Mr. Moran has been given over-all 
responsibility for all sales activities, 
while Mr. Burke and Mr. Caldwell 
will each direct sales work in selected 
sales districts. 
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WyMan-Gorpon Co., Worcester, 
Mass., has created several new posts. 
The posts, and men named to fill 
them, are general manager—Eastern 
Division (consisting of Worcester 
and North Grafton plants), Joseru 
R. Carrer; and general manager— 
Harvey, Ill., plant, Roperr E. Ze.u. 


Warren L. Harpy has been ap- 
pointed manager of marketing re- 
search for abrasive products at 
Norton Co., Worcester, Mass. 


MapDIsON-FAESSLER Toot Co. has 
moved its manufacturing operations 
from Moberly, Mo., to Providence, 
R. I., where the company will have 
larger and completely modernized 
plant facilities adjacent to its asso- 
ciated companies, Madison Indus- 
tries, Inc., and Madison-Relco Tool 


Co. 


ARNOLD N. HELLEWELL of BROWN 
& SuHarPpeE Mrc., Co., Providence, 
R. I., has been appointed sales di- 
rector for turret drilling machines. 
This line, along with jigless work 
positioning devices, was _ recently 
acquired through the company’s 
purchase of Howe & Fant, Inc., of 
East Norwalk, Conn. 


FeLLOws GEAR SHAPER Co., 
Springfield, Vt., announces that 
headquarters of general sales man- 
ager Grorce H. SANBORN and as- 
sistant general sales manager STEW- 
ART Barton has been transferred 
from Detroit to the main plant in 
Springfield, Vt. The branch office in 
Detroit will be continued with A. R. 
TOBIN as manager. 


New York and New Jersey 


STANDARD GaGE Co., Poughkeep- 
sie, N. Y., announces that GreorcE T. 
Lorr has been appointed as _ its 
representative in the Cincinnati area 
(southern Ohio and northern Ken- 
tucky). His address is George T. 
Lott Co., 4269 Plainville Road, Cin- 
cinnati 27, Ohio. Newkirk SALEs 
Co. has been appointed as its exclu- 
sive representative in Iowa except 
for the four eastern counties. C. W. 
WRIGHT, owner, and Epwarp S. 
Barr, sales manager, can be reached 
at Newkirk Sales Co., 417 W. Fifth, 


Waterlvo, Iowa. 


Biack & Decker Merc. Co, an- 
nounce the opening of a new factory 
service branch at 227 Varick St., 
New York City. Sales operations of 
Black & Decker products will con- 
tinue to be maintained at the present 
Woodside service branch. Dan E. 
CALABRESE has been appointed as- 


sistant branch service manager of 
the company’s new Manhattan 
branch, which is under the over-all 
supervision of WALTER TRAPP, 
B & D New York Branch service 
manager. 


VANADIUM-ALLOYS STEEL Co., 
Latrobe, Pa., has announced the ap- 
pointment of C, J. McDoNaLu as 
district sales manager in New York 
City. Mr. McDonall succeeds H. F. 
DeLacour, who is retiring after 
twenty-nine years’ service. Mr. De- 
Lacour plans to maintain his affilia- 
tion with the company by serving in 
an advisory role. 


THREADWELL Tap & Die Co., 
Greenfield, Mass., announces the re- 
cent appointment of Joun J. Sut- 
LIVAN as representative for its com- 
plete line of cutting tools. Mr. 
Sullivan has offices at 9 Main St., 
Box 83, Holcomb, N. Y. 


CLEARING, a division of U, S. In- 
dustries, Inc., Chicago, Ill, an- 
nounces the appointment of R. H. 
BritTON MACHINERY SALES, INC., to 
be its local dealer in central and west 
New York for open-back inclinable 
and horning presses up to 200 tons 
capacity. Included is the new Torc- 
Pac line, now available in 22-, 32-, 
and 45-ton capacities. 


CuHar.Les E. St. THOMAs, asso- 
ciated with General Electric Co, for 
the past ten years, has organized a 
management consulting business in 
New York City. The new business, 
St. Thomas Associates, Inc., will 
specialize in marketing consulting. 
It is located at 230 Park Ave. 


LinpE Company, Division of 
Union Carbide Corporation, New 
York City, announces that LAWRENCE 
Harvey Kissier has been appointed 
supervisor of distributor sales in the 
Salt Lake City district. Ep Stiiu 
has been named sales representative 
in the San Francisco district. 


Watrrip (Bri) H. Jonnson has 
been appointed New York district 
sales manager for Western Brass, 
Metals Division, Olin Mathieson 
Chemical Corporation. Mr. Johnson 
will continue to be located at 29-27 


Alst Ave., Long Island City, N. Y. 


BERNARD W. Dipssury has been 
appointed by the Farrel-Birmingham 
Co., Inc., Ansonia, Conn., to the 
position of assistant general manager 
of the company’s Buffalo, N. Y., 
plant. 


RAYBESTOS-MANHATTAN, INC., 
Passaic, N. J., recently announced 
that Joun H. MatrHEws, executive 
vice-president, retired from full gen- 
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eral management responsibilities of 
the Manhattan Rubber Division, 
Passaic, N. J. He will continue as a 
director of the company and as a 
consultant. The following Manhattan 
Division management organization 
changes were made, JoserH N. Kuz- 
Mick became divisional manager. 
Mr. Kuzmick previously was coor- 
dinator of corporation research and 
development activities. To assist Mr. 
Kuzmick, CLARENCE P. SCHNEIDER 
was elevated to the post of assistant 
to the divisional manager. Mr. 
Schneider has been general manager 
for the Wabash Division at Craw- 
fordsville, Ind. He will make his 
residence again in this area and con- 
tinue to supervise the activities of 
the Wabash Division as general man- 
ager. Two manufacturing general 
managers are now in charge of the 
production departments. Ropert J. 
Gorecxt and Witper E, Perkins 
assume these executive responsibil- 
ities each with title of manufacturing 
general manager. 


ParKER-KALON Division, General 
American Transportation Corpora- 
tion, Clifton, N. ]., has announced 
four new executive appointments. 
Louis LoviseK, chief engineer, has 
been named manufacturing manager 
in charge of manufacturing, plan- 
ning, and engineering. HARroLp 
ROSENBERG was named plant man- 
ager, and Ep Hotes, promoted to 
planning manager. Hers RopAMAN 
was named assistant general man- 
ager, responsible for purchasing, ac- 
counting, and industrial relations. 


Goutp & Esernarpt, Inc., Ir- 
vington, N. ]., has arranged a license 
agreement with the Asquith Machine 
Tool Corporation, Ltd., Halifax, 
England, to manufacture and sell, in 
the United States, the Drummond 
Brothers, Ltd., “Maxicut” 2A and A 
gear-shaping machines. Gould & 
Eberhardt also have granted Drum- 
mond Brothers, Ltd., a license to 
build certain sizes of their gear- 
hobbing machines in England. 


Epwarp J. Byers has been ap- 
pointed manager of the general order 
department at the New York plant 
of Joseph T. Ryerson & Son, Inc. The 
plant is located at 203 Westside 
Ave., Jersey City, N. J. 


10 


Lester M. Cote, general sales 
manager of the Warner & Swasey 
Co., Cleveland, Ohio, has been 
elected vice-president in charge of 
sales. Starting as a tool designer in 
the company’s home office, he be- 
came successively sales and service 
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Lester M. Cole, vice-president, 
sales, Warner & Swasey Co. 


representative in Dallas, Texas; 
manager of the company’s district 
office in Houston; southern district 
manager; and general sales manager. 
In his new position, Mr. Cole will 
direct all sales activities of Warner 
& Swasey’s Machine Tool Division, as 
well as those of the company’s textile 
machinery and earthmoving equip- 
ment divisions. 


J. Harry ADAMS was named 
northern Ohio district sales manager 
of the S-P Mfg. Corporation, Solon, 
Ohio. Mr. Adams will be in charge 
of sales of the S-P line in the terri- 
tory from Toledo east to Erie (Pa.) 
and south to include Mansfield, Ohio. 


NATIONAL ACME Co., Cleveland, 
Ohio, has announced three executive 
promotions: Elected a vice-president 
was Joun L. Moxner, chief engi- 
neer. Molner has been with National 
Acme for forty-two years. Also ad- 


John L. Molner, newly elected as a 
vice-president, National Acme Co. 


vanced were Ropert W. GILLEsPIE, 
former assistant treasurer, to secre- 
tary, and E. L. Barnarp, assistant 
secretary and credit manager, to 
assistant treasurer. 


SircoO METACHEMICAL, INC., a 
newly formed subsidiary of the Steel 
Improvement & Forge Co., Cleve- 
land, Ohio, has acquired the business 
and assets of the parent company’s 
electrochemical division and has pur- 
chased the licensing rights in Canada 
and the United States for a special- 
ized plating technique, the Dalic 
Process, previously owned by Dalic 
Metachemical Ltd., Toronto, Cana- 
da. 


Boyp P. Dory, JRr., has been ap- 
pointed to the post of general sales 
manager for the American Steel & 
Wire Division, United States Steel 
Corporation, Cleveland, Ohio, In his 
new capacity, he will act as sales 
manager for the entire division with 
offices in the Rockefeller Bldg., 
Cleveland, Ohio, headquarters. 


Cecit §S, ALLEN has been ap- 
pointed director of engineering for 
the Electric Auto-Lite Co.’s Electri- 
cal Products Group, Toledo, Ohio. 
Mr. Allen will direct the group’s 
expanded engineering program cur- 
rently underway in its Toledo and 
Syracuse facilities. 


Jack L. Kennepy has been ap- 
pointed to the position of chief sales 
engineer for the Press Division of the 
E. W. Bliss Co., Canton, Ohio. Mr. 
Kennedy joined Bliss in 1948 and 
has worked in both the Hastings, 
Mich., and Toledo, Ohio, plants of 
the company. He has spent the last 
eight years in the Canton, Ohio, 
general office as sales engineer. 


Jack L. Kennedy, chief sales engineer, 
Press Division, E. W. Bliss Co. 
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Join the nation-wide progress now being made 
in every type of O.D. grinding! The new Norton 
publication, A Report on O.D. Grinding, tells you 
how. 

Based on extensive service by helpful Norton 
Men, this Report brings you many valuable new 
solutions to O.D. problems... describes “‘tricks of 
the trade” that get the most out of cylindrical and 
centerless machines .. . provides on-the-job per- 
formance of different grinding wheels in different 
applications ... and analyzes the following highly 
efficient abrasives and bonds. 

Abrasives. 44 ALUNDUM* (aluminum oxide) 
abrasive, an ideal cost-cutter for many O.D. jobs. 
32 ALUNDUM abrasive, top-quality for grinding 
various materials, including harder steels. The 
other time-tested Norton ALUNDUM abrasives are 
also included. And 37 and 39 CRYSTOLON* (silicon 
carbide) abrasives are best-suited for grinding 
cast-iron, non-ferrous metals, carbides and other 
materials. 

Bonds. G bond, biggest advancement in vitri- 
fied bonds, gives best results in most O.D. jobs, 
particularly crush-truing. Vitrified BE bond is 
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Up-To-The-Minute 
Report 
filled with 
Inside Facts on 


Outside Grinding 


another widely-used favorite. Where CRYSTOLON 
abrasive is required, K bond is outstanding. B11 
resinoid bond excels in uniformity with both 
ALUNDUM and CRYSTOLON wheels. For centerless 
feed wheels, R51 rubber bond assures complete 
regulating control without slippage. 
Your Norton Man will be glad to work with you 
in determining just what improvements in grind- 
ing methods and wheel selection will assure you 
the lowest cost-per-piece produced. More news 
about how this expert can bring the value-adding, 
profit-boosting ‘‘Touch of Gold’ to your produc- 
tion is stated in the Report. Your copy of this 
Report is available from your local Norton Repre- 
sentative ... and is as near as your phone. Call 
for it today. NORTON COMPANY, General Offices, 
Worcester 6, Mass. Plants and distributors around Peedi 
the world moval Pte 2” diamors peration involving he 
7 emeter Dars 
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ABRASIVES 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries W-1900 


Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels * Grinding Machines ©. Refractories * Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives. * Sharpening Stones + Pressure-Sensitive Tapes 
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SIMONDS-WoORDEN-WHITE Co., 
Dayton, Ohio, announces appoint- 
ments of DonaLp R. STEWART as 
district sales manager and KENNETH 
E. Metvin as sales representative. 
Mr. Stewart will be responsible for 
grinding-wheel sales in Michigan 
and northern Ohio. Mr. Melvin will 
work under his direction. 


HercuLes Morors Corporation, 
Canton, Ohio, announces _ that 
Apo.tpu A. Karrascu has been ap- 
pointed director of manufacturing of 
the corporation. 


B. R. “Bos” Teree has been ap- 
pointed vice-president in charge of 
engineering by the Republic Mfg. 
Co., Cleveland, Ohio. 


Pennsylvania 


CARPENTER STEEL Co., Reading, 
Pa., has appointed AvArp W. Tay- 
LOR as general sales manager, Mill 
Product Division. Mr. Taylor will 
have his headquarters at the main 
mill in Reading. The company has 
created new managerial positions in 
the sales field in order to increase 
service to customers in the Pacific, 
Mid-Western, and East Central 
areas, Davin J. O’Net has been ap- 
pointed Pacific regional manager; 
Wiiu1aM C, KuNnKELMAN has been 
appointed Mid-Western _ regional 
manager; and Harotp R. Porrer 
has been named East Central re- 
gional manager. Both Mr. O’Neil 
and Mr. Potter will work out of Car- 
penter’s Los Angeles and Cleveland 
warehouses, respectively, while Mr. 
Kunkelman will work from the firm’s 
Cincinnati office. Three district su- 
pervisory changes in the company’s 
eastern sales territories have been 
made. Rosert P. Unt, now district 
manager of New York, has had his 
responsibilities expanded to include 
the sales area served by the com- 
pany’s Bridgeport, Conn., warehouse. 
Ropert A. Koxat has been pro- 
moted to district manager, Phila- 
delphia, responsible for sales in the 
area served by the Philadelphia 
warehouse. ALprince E. Hunt, JRr., 
has been appointed district manager, 
Hartford, Conn., and Providence, 
R. 1. 


Lanpis Toot Co., Waynesboro, 
Pa., announces the following person- 
nel changes. RaLtpo E. Price has 
been elected executive vice-president 
and assistant general manager. He 
has been general manager of the 
company’s wholly owned subsidiary, 
Gardner Machine Co., Beloit, Wis., 
and most recently, vice-president of 
Landis. Eucene R. Foct has been 
elected assistant treasurer. DANIEL 
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(Left) William P. Flohr, chief engineer, and (right) Ralph E. Price, executive 
vice-president and assistant general manager, Landis Tool! Co. 


H. Ruru has been named sales pro- 
motion and advertising manager. 
WiiuiaM P. FLour was appointed 
chief engineer. 


Donatvp Lape has been appointed 
southeastern district sales manager 
of Baldwin-Lima-Hamilton Corpora- 
tion, Philadelphia, Pa. 


New Books 


Marks MECHANICAL ENGINEERS 
Hanpsoox. Sixth Edition. Pre- 
pared by a Staff of Specialists. 
Theodore Baumeister, Editor-in- 
Chief. 2320 pages; illustrated; 6 
by 9 inches. Published by Mc- 
Graw-Hill Book Co., 327 W. 41st 
St., New York 36, N. Y. Price, 
$23.50. 

This Sixth Edition touches on 
every branch of mechanical engineer- 
ing. Theory, standards, and practice 
in areas ranging from railway en- 
gineering to jet propulsion, and from 
mechanical refrigeration to hoisting 
and conveying, are covered by over 
100 experts in the various fields. 

The same format and arrangement 
are retained and the same type of ma- 
terial offered as past editions. In ad- 
dition, this volume reflects advances 
in high-speed aerodynamics, _ in- 
cluding material on transonic and 
supersonic flow, shock waves and 
Mach cones, and other subjects. Nu- 
clear power is covered in this edition 
and reflects modern thinking on ef- 
fects of irradiation, health physics, 
reactor design, economies, and future 
development of this source of power. 
Among the many other topics either 
new or completely recast are auto- 
matic computing machines and their 
uses, mechanics of materials, etc. 


AUTOMATIC Process ConTROL. By 
Donald P. Eckman. 6 by 9 
inches; 368 pages; illustrated. 
Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. Price, $9. 

Written for all engineers who are 

concerned with instrumentation, this 
book treats the important principles 
of automatic control, emphasizing 
block diagrams and frequency tech- 
niques in process control. It begins 
with process analysis and carries on 
into the generalized behavior of 
closed-loop systems, System prob- 
lems are given a great deal of study. 
The techniques of analysis are used 
to the fullest extent, and enough de- 
tail is carefully presented so that 
some of the more difficult problems 
in automatic process control may be 
inspected rather closely. The author 
incorporates numerous problems with 
answers and nine detailed experi- 
ments, including the analog com- 
puter. 


Coming Events 


May 12-14—ASME Production 
Engineering Conference to be held 
in Detroit, Mich., at the Statler- 
Hilton Hotel. For further information 
contact Henry J. Langlois, Chair- 
man, Publicity Committee, in care 
of American-Standard Industrial Di- 
vision, 8111 Tireman Ave., Detroit 
32, Mich. 


May 25-28—Design Engineering 
Show at Convention Hall, Philadel- 
phia, Pa., in conjunction with Fourth 
Annual Design Engineering Con- 
ference sponsored by the ASME. 
Further information may be had 
from Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N.Y. 
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crisis, 


Five parts for the cost of one! 


Fast changeover too! 





These 7 standard Natcos do it for Dictaphone! 


Costs toppled 81%, savings exceeded $1.00 per part 
when Dictaphone Corporation, Bridgeport, Conn., 
switched from gang drill production to this line of 
seven high-production H-6 Natcos. Standards, not 
specials. They quickly convert when models change; 
and replacement parts for old models can be run on the 
same line with minimum time for changeover. 


Dictaphone’s part is a magnesium main frame for its 
Time-Master dictating machine. It calls for drilling 


Under the cover of 
the Time-Master *, 
. . . profits in 97 holes. 


97 holes and performing 150 secondary operations— 
reaming, tapping, counterboring and countersinking 
on most of them. The seven multi-spindle Natcos 
handle all but 16 of these operations. 


Besides increasing production 81 per cent, the seven 
Natcos eliminate skipped and creeping holes, and 
maintain close tolerances. Natco tooling locates the 
magnesium parts without warping stresses. 


On the Natco H-6, the slip plate is the key to flexi- 
bility. For example, Dictaphone transferred four 
Natcos from other assignments, simply by fitting them 
with new slip spindle plates and, of course, new 
fixtures. Three new Natcos filled out the line. 


Natco H-6 and other multi-spindle drilling machines 
are available in models from 1 hp with 10 spindles 
to 50 hp with up to 72 spindles. Write today for com- 
plete details or see your Natco representative. 


NATIONAL AUTOMATIC TOOL COMPANY, INC., RICHMOND, IND. 
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The SKIPJACK was built for the Navy by General Dynamics Corporation, Electric Boat Division 


Newest and fastest of the Navy’s fabulous nuclear submarines 
is the SKIPJACK, designed to carry out underwater missions in 
utmost silence. That is why the hushed quietness of Hoover 
quality ball bearings makes them the first choice for critical 
applications. Precision-made with super-smooth Hoover Honed 
raceways and perfectly matched sets of Micro-Velvet balls, 
Hoover ball bearings contribute to the quiet, enduring per- 
formance of a wide range of products. 


Hoover Honed and Micro-Velvet are Hoover Trademarks. 


Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigan 


Please send new Bulletin 110 which describes Hoover's full line of quality deep- 
groove ball bearings. 
Name 


BALL AND BEARING COMPANY Title 
5400 South State Road, Ann Arbor, Michigan 

Sales Offices and 2020 South Figueroa, Los Angeles 7, California 

Warehouses: 290 Lodi Street, Hackensack, New Jersey Address 


City 


Company 
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use Airco’s new Dip Transfert CO, Process” 


jor ALL-POSITION WELDING OF 
STEEL IN ALL THICKNESSES 


low costs-easy fit up: high speed-very low spatter+-no warpage 


In welding mild sheet steel manually, there’s only 
one way to reduce costs and produce high quality 
welds at the same time. Airco Dip Transfer COz 


e No flux needed. 
e Penetrates deeply — critical for high quality. 


Process Welding. Let’s be specific : 

¢ The complete Airco Dip Transfer CO: package 
welds in all positions ... manually! 

e Welds are hydrogen-free. 

e Virtually ends warpage — only low average 
currents are used for burn off. 
Creates little or no spatter. 
Handles typical steel joint fit ups. 


e Welds much faster than flux-based processes. 
e Uses money-saving Pureco CO:zas shielding gas. 
¢ The basic equipment welds all weldable metals. 
The Airco Dip Transfer CO» Process gives you 
consistently high quality welds at lower costs 
than any other process. For complete informa- 
tion, phone or write your nearest Air Reduction 
Representative. Ask for the new 24-page 


“AIRCOMATIC COs WELDING” Catalog. 


Pureco CO, is supplied by the Pure Carbonic Company, a division of Air Reduction Company, Incorporated. 
{Trademark 


**Patent Applied For On the west coast— 

Air Reduction Pacific Company 
Internationally — 

Airco Company International 
in Cuba— 

Cuban Air Products Corporation 
In Canada— 

Air Reduction Canada Limited 

All divisions or subsidiaries 

of Air Reduction Company, Inc. 


AIR REDUCTION SALES COMPANY 


A division of Air Reduction Company, incorporated 
150 East 42nd Street, New York 17,N.Y. 


Offices and authorized dealers in most principal cities 
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EQUAL PRODUC TION 
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—Plus this 4-way versatility 


Choose from any of these cycles with 
selective feed increments: 
1 Rough grinding 
2 Rough grind; finish grind 
3 Rough grind; semi-finish grind; finish grind ¢ 
4 


F 
FULLY AUTOMATICS = 
vs 
MANUAL GRINDERS 
2 AUTOMATICS 8 MANUALS 
+ ~ 
1 SEMI-SKILLED MAN 8 SKILLED MEN 





GEAR DATA 


Noes cinta csueeeee 36 
Pressure Angle d 
Face Width 


FLOOR TO FLOOR PRODUCTION TIME 
55 min /gear 
Two Gears /Arbor 33 min /gear 


GEAR ACCURACY 
Involute Profile Within .0002” 
Tooth to Tooth Spacing 0003” max. 
Runout of Pitch Diameter.... .0006” total 
Lead E Less 


4 Manual grind 








For all the facts—write today! 


THE GEAR GRINDING MACHINE COMPANY 
Dept. MG-559, 3921 Christopher, Detroit 11, Michigan 


Manufacturers of 


UP TO 36” P.D. ; RZEPPA (‘‘Sheppa’’) Constant Velocity Universal Joints 58-MTSA 
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ABRASIVE CLOTH, Paper and Belt Norton Co., 1 New Bond St., Worcester, Mass. 


; b > | I . 
Crgne Parine Co., 6400 Oakton St., Morton Siphiladelphie 3s — oe 
rove, Ill, P j 


ABRASIVES, Polishing, T ling, Etc. 
ABRASIVES, Disc olishing, Tumbling, Etc 


Crane Packing Co., 6400 Oakton St., Morton 
Gardner Machine Co., Beloit, Wis. Grove, Ill. 


Macklin Co., Jackson, Mich. Macklin Co., Jackson, Mich. 





DIEMAKERS! 


> this < 


PORTE LVATOR 


(OR AN ENGINEERED VARIANT) 
will speed your work 
and ease your “handling.” 


“, I Top plate raises and lowers for fitting operations 
and rotates 360° to give easy access fo die. 


wm 


Write for our 
FREE Bulletin No. 2548. 
It gives full details. 


THE HAMILTON TOOL COMPANY - 834 SOUTH NINTH ST. 
HAMILTON - OHIO - U. S. A. 
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Norton Co., | New Bond St., Worcester 6, Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia, 35, Penna. 


ACCUMULATORS, Hydraulic 
Erie Foundry Co., 1253 W. 12th St., Erie 


enna. 
Narda Hydraulics Corp., Mineola, N. Y. 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 
Chleage Pneumatic Tool Co., New York, 17, 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


AIR TOOLS—See Grinders, Portable, 
Pneumatic—Drills, Portable, Pneu- 
matic, Etc 


ALLOY STEELS 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Stee! Co., Bethlehem, Pa. 

Ryerson Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

U. S. Steel Corp., Carnegie-Illinois Steel Corp. 
Div., 436 7th Ave. Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


ALLOYS, Bearing 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 

Carpenter Steel Co., 105 W. Bern St., Reading 
Penna. 

Mueller Brass Co., Port Huron, Mich. 


ALUMINUM and Aluminum Products 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York ~~ 

Ryerson & Son, Jos. T., 16th & Rockwell Sts., 
Chicago 8, Ill. 


ANGLE PLATES—See Set-up Equipment 


ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3, 
N. J. 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Chicago-Latrobe, 411 W . Ontario St., Chicago 
10, Hl. (end mills) 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Jacobs Mfg. Co., West Hartford, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Logansport Mich. Co., Inc., Logansport, Ind. 
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... when it’s setup ona 
BRYANT GRANITE 
SURFACE PLATE 


Patented, “head of the grain” finish gives Bryant 
Surface Plates surface-wide wear resistance. 
Unequalled true quartz granite has clearly de- 
fined flatness, measured by auto-collimator. 
Choose from a wide range of standard and 
special sizes, available with modern welded- 
steel stands. 


...when it's checkedona 
BRYANT PRECISION 
THREAD GAGE 


The Bryant B-21 Bench Gage checks parts with 
internal and external threads in all tolerance 
classes to 5” diameter, checks parts with special 
grooves, snap ring or O-ring grooves, checks 
squareness of face (attachment illustrated) and 
concentricity of diameters—and does it 8 to 
10 times faster! The B-21 is not threaded into 
the part, instead uses interchangeable, station- 
ary and movable gaging segments which far 
outlast ring and plug gages. An accurate, visual 
check to full limits of pitch diameter eliminates 
the element of “feel” in inspection of precision 
parts. A full complement of standard and special 
accessories makes the B-21 Bench Gage indis- 
pensable to product quality control. 


FREE FACT-FOLDERS—Engi- ; alee 


neering data and prices on yi treed 
the full line of Bryant In- (XLO) 
ternal and External Thread COR PORATICN — 

and Groove Gages. Also— GREENVILLE PLANT, $45 E. SATER ST, GREENVILLE, OHIO 


the full story of Bryant Gran- EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND BORING 
it , SPINDLES © CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS 

e Surface Plates; get all the TORQUE ACTUATORS » THREAD AND GROOVE GAGES + GRANITE SURFACE PLATES 
facts before you buy! AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


59-B-12 





A-B 


Product Directory 





ARC WELDERS—See 


Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 
Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mic’ 


h. 
Lamb F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


BABBITT 


Ryerson, Joseph T. & Son, Inc., 16th & 
Rockwell Sts., Chicago 8, ft 


BACTERICIDES 
Lilly, Eli and Co., Indianapolis 6. Ind. 
Oakite ‘« sam Inc., 26 Rector St., New York 


’ 


BALANCING EQUIPMENT 
ba 4 Corp., 405 Lexington Ave., New York 17, 


DoAll Co., Des Plaines, Ill. 

Gisholt Machine Co. (Static and Dynamic), 
1245 E. Washington Ave., Madison 10, Wis. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Sundstrand Mach. Tool Co., 2531 IIth St., 
Rockford, Ill. 


BALLS 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 
Kennametal, Inc., Latrobe, Penna. 





Precision in Inspection 


PLUS 


Magnaglo 


PLUS 


PROFILOMETER 


CIRCLE (R) Heat treated 
| To Better Your Production 


CIRCLE R saws and other metal cutting 
tools are precision made for regular produc- 
tion as well as for automation — perfected by 
our unique and exclusive heat treating pro- 
cess. Where required, we meet your demand 
for exacting performance by holding within 
very close tolerances. 

MAGNAGLO inspection discards our rejects 
before they reach costly finishing stages — for 
you, practically eliminates the possibility of 
down time due to cutting tool defects and sets 
new standards of accident prevention to pro- 
tect your workers. 

PROFILOMETER inspection, used where- 
ever required, indicates surface finish varia- 
tions in micro-inches. 


PRECISION CONTROL of cost and qual- 
ity is further assured by our use of other fine 
gauging equipment, under constant supervision. 

Circle R Cutting tools better your produc- 
tion with longer runs, less down time, sus- 
tained tolerances, fewer stoppages for re- 
sharpening — yet cost no more. Consult our 
Factory Consultation Service at the plant — 
or call in your Circle R Specialist. 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


467-8 


SEND FOR 
CATALOG 0 


METAL SLITTING SAWS © COPPER SLITTING SAWS © SCREW SLOTTING SAWS * COMMUTATOR SLOTTING SAWS © JEWELERS’ SLOTTING SAWS © CUT OFF SAWS * CIRCULAR 
WHIVES & ROTARY SHEAR BLADES © CIRCOLOY STEEL SAWS © SOLID & TIPPED TUNGSTEN CARBIDE SAWS © COMBINED DRILLS & COUNTERSINES © CENTER REAMERS 
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BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio ; 

Mueller Brass Co., Port Huron, Mich. 

Ryerson, Josep 7 &.2n, We, 
Rockwell Sts., Chicago 8, Ill. 

Shenango Furnace Co., Dover, Ohio 


16th & 


BAR STOCK AND SHAFTING, Steel 
Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. : 
Carpenter Steel Co., 105 W. Bern St., Reading, 

Penna. 
Ryerson, Joseph T. & Son, Inc. 16th & 
Rockwell Sts., Chicago 8, Ill. 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 
Ball & Roller Bearing Co., Danbury, Conn. 
Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 
Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 
Japan Bearing Export Co., Ltd., Tokyo, Japan 
Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, = 2 
Nice Ball Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 
Norma-Hoffmann Bearings 


Corp., Stamford, 


Conn. ; 
S K F Industries, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alloy 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass 
Toledo, Ohio 


& Bronze Co., 715 Spencer, 


BEARINGS, Oilless 

Bunting Brass & Bronze Co., 
Toledo 1, Ohio 

Ryerson, Joseph T. & Son, Inc., 
Rockwell Sts., Chicago 8, Ill. 


715 Spencer, 
16th & 


BEARINGS, Roller 

Ball & Roller Bearing Co., Danbury, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. 

Norma-Hoffmann 
Conn. 

Rollway Bearing Co., Inc., 541 
Syracuse, N. Y. - 

S K F Industries, Inc. Philadelphia, Penna. 

Timken Roller Bearing Co., Canton, Ohio 


Bearings Corp., Stamford, 


Seymour St., 


BEARINGS, Thrust 

Ball & Roller Bearing Co., Danbury, Conn. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Fafnir Bearing Co., New Britain, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. d 

Nice Ball Bearing Co., Nicetown, Philadelphia, 


a. 

Norma-Hoffmann 
Conn. 

Rollway Bearing Co., Inc., Syracuse, N. Y. 

S K F Industries, Inc., Philadelphia, Penna. 

Timken Roller Bearing Co., Canton, Ohio. 


Bearings Corp., Stamford, 


BELTING, Transmission ; 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Ill. 
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QUALITY CONTROL 
PLUS SAVINGS Value analysis 


suggested the use of a clie-pressed forging. The result: 


an 85% cost reduction and a stronger, tougher part. 


SWITCH BLADE in overspeed limiting device on large General 
Electric motor-generators was originally an assembly A—an arm 
brazed to a brass casting which was machined, slotted, and accuracy of the die-pressed forgings eliminated all machining 
drilled. After review in the company’s Value Analysis program, but the drilling operation, The over-all cost is 15% of the origi- 
assembly was replaced by Anaconda die-pressed brass forging B. nal part. 


The superior strength of twice-wrought metal made possible a 
one-piece part. The excellent finish and consistent dimensional 


HE vital job of controlling quality and 
(ieee may be easier than you think. 
Anaconda technical specialists will gladly help 
you find the right alloy and mill form to do both. 
See your American Brass Company represen- 
tative or write: The American Brass Company, 
Waterbury 20, Conn. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ont. 


6940 


DIE-PRESSED FORGINGS —§ SPECIAL-SHAPE TUBES 
VALVES FOR CHLORINE AND FLUORINE shipping containers must have unusual EXTRUSIONS FABRICATED METAL PARTS 


corrosion resistance and high strength. Superior Valve & Fittings Co., 

Pittsburgh, specialists in handling halogens, looked for a forging alloy products of 

that would be suitable. American Brass Company metallurgists suggested A A | ie Al ® 
die-pressed forgings of a slightly modified Everdur® -1014, an aluminum- N EX C) Fes T) 

silicon bronze, for this chlorine-fluorine service, and this customer is find- a Pe ew 8 et 
ing wide use for it in other severe service, too. The twice-wrought metal 
of Anaconda dic pressed forgings has dense structure to prevent leaks— made by The American Brass Company 
strength and toughness to take rough handling. Yet it can be machined in 

automatic-chucking machines resulting in good cost control. 
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BENDERS, Bar, Tube, Channel, etc. 
Greenlee Bros. & Co., 2136—12th St., Rock- 
ford, Ii! 
Wallace Supplies Mfg. Co., 
! 


1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDERS, Plate, Etc. 

Cum Shaper Co., P.O. Box 111, Cincinnati 
11, Ohio 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y¥ 

Wallace Supplies Mfg Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Hydraulic 
Bethlehem Stee! Co., Bethlehem, Pa 
ore Forge Co., 490 Broadway, Buffalo, 
Y 

Caiitats muurg Engrg. Co., Chambersburg, Pa 
Denison Engineering Div. American Brake Shoe 

Co., 1152 Dublin Rd., Columbus 16, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead Ohio. 


Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, 7. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ii. 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Pipe 
~—— Forge Co., 490 Broadway, Buffalo, 
N 


Waliace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING ROLLS 

Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio 

Niagara Mch. & Tool Wks., 637 Northland 


Ave., Buffalo 11, 
Wallace Supplies Mfg Co. ore W. Diversey 


Parkway, Chicago 14, 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 





its specifications add up 


to high production capacity 


Logan No. 6565 14” Lathe 


Logan designs greater reliability and accuracy, and 


longer life into its lathes by a generous combination of 


high-capacity features. For instance — 


» bed with high, strong walls 


withstand heaviest str 


and two flat ways are flame 


There are many more reasons why this and other Logan 
Lathes have a greater capacity. The complete specifications 


tell the story. Write for them. 


LOGAN ENGINEERING CO. Dept. K-559 4901 Lawrence Avenue, Chicago 30, Illinois 


braced by 
two V-ways 


hardened and precision-ground 


Jeyen 


iC: Satie 


Spindle speeds 
to 2000 rpm 


112” Levermatic 
collet chuck 
capacity 

1458” swing 

over bed 

9” swing over 
saddle cross slide 


40” between 


centers 
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BLOWERS 


Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 

Orban Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


BOLTS, NUTS AND SCREWS 

Allen Mfg. Co., Bloomfield, Conn. 

Bethlehem Stee! Co., 701 East Third St., 
Bethlehem, Pa. 

Northwestern Tools, Inc., 115 Hollier Ave., 
Dayton 3, Ohio. 

Orban Kurt Co., Inc., 42 Exchange Place 
Jersey hy, 2, N. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7,N. ¥. 


BOOKS, Technical 


Industrial Press, 93 Worth St., New York 13, 
~. ¥. 


BORING BARS 
Armstrong Bros. Tool Co., 
Ave., Chicago 46, III 
Bullard Co., 286 Canfie'd Ave., 
Conn 

Davis Borin Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich. 

Ingersoll Milling Mch. Co., 
Rockford, III. 

Kennameta! tInc., Latrobe, Penna 

Metallurgical Products Dept. of General Electric 
Co., Box 327, Rooseve'!t Park Annex, Detroit 
32, Mich 

Universal Engineering Co., 
Mich. 

Van Norman Machine Co., 3640 Main St 
Springfield 7, Mass 

Warner & Swasey, 5701 Carnegie Ave., Cleve 
land 3, Ohio 

Wesson Co., 1220 Woodward Heights Blvd 
Detroit 20, Mich 

Williams, J. H. & Co., 
w, We Ve 


5213 W. Armstrong 


Bridgeport 6 


2442 Douglas St., 


Frankenmuth 2, 


400 Vulcan St., Buffak 


BORING HEADS 

American Schiess Corp., 
Pittsburgh 22, Pa. 

Baker Brothers Inc., 
10, Ohio. 

Bridgeport Machines, Inc., 500 Lindley St 
Bridgeport 6, Conn. 

Bryant Chucking Grinder Co., 
Springfield, Vt 

Davis 7 Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis 

DeVlieg Microbore Div., 2720 W. curtis Mile 
Road, Royal Oak, Mich 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Ingersoll Milling Mch. Co., 
Rockford, III 

Mummert-Dixon Co., Hanover, Pa. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 

Universal Engineering Co., 
Mich 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich 


1232 Penn Ave., 
1000 Post Ave., To'e 


Clinton St., 


2442 Douglas St 


Frankenmuth 2, 


BORING MACHINES 

Baker Bros. Inc., 1000 Post Ave., Toledo 
10, Ohio 

Buhr, Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich 

Bullard Co., Bridgeport 6, Conn. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 
Consolidated Mch. Tool Div., 565 Blossom Rd., 

Rochester 10, N. Y. 
Cosa Low. 405 Lexington Ave., New York 17, 
N. 


Cross a. P. O. Box 3835, Park Grove Postal! 
Sta., Detroit 5, Mich 

Davis & Thompson Co., 4460 N. 24th St., 
Milwaukee 10, Wis 

DeVlieg Machine Co., Fair St., Royal Oak, 
Mich. 

Drillmation Co., Inc., Centerline, Mich 

Ex-Cell-O Corp., 1200 Oakman Bivd., 


Detroit 
32, Mich. 
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14,400,000 Carats 


unr I ~ aa Estimated 
‘ ae "nh A 
. it i, aM 
13,262,000 Sf 
7 oe ee oe x “ Carats 
te PFE ‘an ae, 
DEPEND OR > 
$ 3 # t . G & 
went 11,980,000 
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ivi | Carats & 
: 10,796,000 ape } 
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9,760,000 
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8,986,000 % 
8,563,000 Carats 
Carats 
— 
7,824,000 ad 
Carats 
ms 
4,839,000 
Carats 
os 
1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 


Boart production rises 197% in 10 years 


Since 1948 production of crushing boart has 
risen 197 per cent. This means that there are 
ample supplies of natural diamond mesh for 


all the needs of American industry. 


hy 
W INDUSTRIAL DISTRIBUTORS (SALES), LTD. 





MUELLER BRASS CO. 


OFFERS 7 WAYS TO 
PRODUCE YOUR PART 


Mueller Brass Co., because of its diversified manufacturing facilities that encompass a wide 
range of fabricating methods, is in the unique position of being able to offer you, the 
purchaser, an intelligent, unbiased analysis and recommendation of the best, most economical 
method by which your particular part can be produced. As the result of over 40 years’ 
experience, the “Methods Analysis Department” has at its command complete knowledge of 
the advantages and limitations of each production process. After receiving detailed knowl- 
edge concerning the end use of the part, material specified, conditions under which it must 
operate and other pertinent factors, these analysis engineers make their recommendations. 
Every detail is considered. In many cases, methods analysis engineers recommend a simple 
design change that makes practical a much more economical 
method of production. This technical service, offered only by 
Mueller Brass Co., is given to each individual inquiry and is your 
assurance that you will get the best product at the best price... 


made the one best way .. . by Mueller Brass Co. 


Send today for free technical literature on any one or all of the 
seven fabricating methods. 


FORGINGS 


Production equipment is 
available to produce press, 
hammer or cored forgings of 
any practical shape in sizes 
ranging from a few ounces 
to 150 Ibs. in brass, bronze, 
aluminum and magnesium 
in 27 standard, as well as 
special, alloys. 


MADE IN USA 
YO THE STANDARDS 
OF AMERICAN INDUSTRY 





COLD-PREST® 
IMPACT EXTRUSIONS 


Mueller Brass Co. has com- 
plete machinery for producing 
Cold-Prest impact extrusions 
of aluminum, copper, brass, 
bronze and steel. Extrusions 
up to 28” in length are possi- 
ble, depending on wall thick- 
ness and other design details. 
Parts can be designed having 
ribs, flutes, splines or bosses 
..» with multiple wall diam- 
eters and with uniform or 
tapered wall sections. 





SCREW MACHINE 
PRODUCTS 


Mueller Brass Co. has one of 
the world's largest automatic 
screw machine departments 
fabricating both ferrous and 
non-ferrous custom parts. We 
can produce an infinite vari- 
ety of shapes and sizes from 
Ye" to 3%” in wide range of 
free cutting and specialized 
alloys. Complete facilities for 
all secondary and finishing 
operations, as well. 





POWDER METAL PARTS 


Mueller Brass Co. can supply 
precision Sinteel® powder 
metal parts in wide range of 
sizes and metals at high 
production rate. Parts avail- 
able from iron, brass and 
copper alloys. Parts may be 
ordered with such character- 
istics as self-lubrication, con- 
trolled porosity and good 
electrical and magnetic 
properties. 


MUELLER BRASS CO. 
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...and our methods analysis service 


helps you determine which is the best 
...and most economical method 


SAND CASTINGS 


We specialize in the produc- 
tion of pressure-tight red 
brass castings. We utilize 
both metal match plate and 
weod patterns. Facilities in- 
clude tool room and pattern 
shop, electric melting fur- 
naces, high capacity core 
room and both bench and 
floor molding equipment to 
handle wide range of sizes. 











FORMED COPPER 
TUBE 


Mueller Brass Co. has modern 
facilities for forming seam- 
less copper tube into a multi- 
tude of shapes. Forming 

thods used include bend- 
ing, spinning, expanding or 
swedging, upsetting, flaring, 
flattening, beading and 
grooving, drilling and pierc- 
ing, machining and joining. 
Formed copper tube coils are 
also available as _ single, 
double, spiral and serpentine 
shapes. 








gan 4io, BY) 9 
PLASTIC INJECTION 
MOLDING 


Injection molding of plastic 
ports is still another process 
offered by the Mueller Brass 
Co. Parts are molded from 
such plastics as— nylon, poly- 
ethylenes, polyvinyl chloride, 
Styrenes, linear acetal, chlo- 
rinated polyether, polycar- 
bonates or polypropylene,de- 
pendent on part application. 





MAN FROM 
MUELLER BRASS CO. 


Since only Mueller Brass Co. 
can produce your part by all 
the methods, only the Man 
From Mueller Brass Co. can 
give sound advice on the one 
best jJhad of pr a si 

Over 40 years of research, 
engineering, manufacturing 
and marketing experience 
stands behind him. When you. 
are specifying and purchas- 
ing fabricated metal parts, 





call in the MAN FROM © 


MUELLER BRASS CO. 





PORT HU 
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Gray Co.,  onit 3611 Woodburn Ave., Cin- Snyder Corp.. 3400 E. Lafayette Ave., Detroit BORING MILLS, Vertical 
cinnati io ich 
Hamilton Divi. | Baldwin-Lima-Hamilton Corp., Wales-Strippit, Inc., Akron, N. Y. Arpiittcorgh 22? ae, 1232 Penn Ave., 
Hamilton hio ; 
Heald Machine Co., 10 New Bond St., Worces c —— Charles, 5 Rue Montalivet, Paris 
ell I 6 F BORING MILLS, Horizontal Bullard Co., 286 Canfield Ave., Bridgeport 6, 
In prose wine Mch. Co., 2442 Douglas St., American ne oe 1232 Penn Ave., 
ockford, I! Pittsburgh 22, 
Jones & Lomson Machine Co., Springfield, Vt. Bul tard Co., Bridmeport 6, Conn. Consolidated oy! Div., 565 Blossom Rd., 
aukauna Machine oundry iv., Giddings incinnati Gilbert Machine Tool Co. 366 
& Lewis Machine Tool Co. sane We. c Beekman St., Cincinnati 23, Ohio = Cosa aa 405 Lexington Ave., New York 17, 
Kearney & Trecker OP, 6784 W. National, onsolidated Mch. Tool Div., 565 Blossom Rd., 
Milwaukee 14, Wis Rochester 10, N. Y. Hamilton Div, _——— Lima-Hamilton Corp., 
-_—~ A Joseph 6. 5663 E. Nine Mile Rd., Cone Corp., 405 Lexington Ave., New York 17, Kaukauna Machine & Foundry Div., Giddings 
roi ic b ° - 
wae Tool Co., Means, ie. ao DeVlieg Machine Co., Fair St., Royal Oak, um eee tel oe” ) mera — 
ationa utomatic Too D.g Wika de an ic c - 
N - er ap: Ind. 2-33 North Espen-Lucas Machine Works, Front St. and 5g one” 1150 Tennessee Ave., Cincinnati 
Olivetti rp. of America, 4 orthern Girard Ave., Philadelphia, Pa. 
Bivd., Long Island City I, N.Y. , G. A., €o., 3611 Woodburn Ave., Cin- New, Britain See oe oe. 
New Britain. Mch. Ce... New Britain Gridley i 7, Ohio. 5 M “efi y , 
Mch. Div., New Britain, Conn. Lucas Mch. Tool Div., New Britain Mch. Co. . _ 
Olofsson Corp. i 4 Mich 12302 Kirby Ave. Cleveland 8, Ohio. 
Orban a Co., — 42 Exchange Place, New y= Mch. €o., New Britain, Conn. 
Jersey City 2, Snyder Corp., 3400 E. ‘Lafayette Ave., Detroit 
Sheffie!d Corp., *4 £93 Dayton 1, Ohio 7, Mich. BORING TOOLS 
American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa 
Armstrong Bros. Tooi Co., 5213 W. Armstrong 
Ave., Chicago 46, Illi. : 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Con 





n. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div., 2720 W. Fourteen Mile 


Road, Royal Oak, Mich. 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 
Metallurgical Products Dept. of General Elec- 
peed /, ‘, tric Co., Box 237, Roosevelt Park Annex, 


Detroit 32, Mich. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn 

Verceloy- Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 7? Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 

N. Y. 


’ 


ae Ret a ae BRAKES, Press and Bending 
or to Gy intermediate speed, “xs%n7ly a so 
. Sales be eg Co., Wickliffe, Oh 
a Cl land ne n ° c e, Oo. 
Just push a button and watch the power transmission are assured be- ee te ene Ad thy re Beneny a 
large tachometer dial on the head- cause the drive unit is oversized. All Lodge & Shipley Co., Hamilton 1, 


Ohio 
Niagara Mch. & Tool Wks., 637 Northland 
stock! pulleys and shafts are fully supported = Buffalo 11, 


° at easy! _™ part . T tne Verson’ Allsteel Press Co., 93rd St. and S. 
It s that easy! ; (eight bearings). Double V belts Ronwued teen. Cicsan, Wi. 
The work is done by a motor driven throughout the drive eliminate slip- 


speed changer. It accelerates or slows page and deliver full power to the 

the lathe to any desired speed in spindle. Because of this rigidity and BRASS 

seconds. With a 10:1 ratio, this new extra pulling power, this lathe will —— Brass Co., 25 Broadway, New York 

variable drive makes it easy to select take heavy cuts at all speeds and Mueller Brass Co., Port Huron 35, Mich. 

from a wide range of speeds —200 to precision finish cuts at high speeds. were Sorper “7 ‘Brass, Inc., 230 Park Ave. 

2000 rpm in direct drive and 40 to It is a precision lathe, moderate in 

300 rpm in back gear. price, with the versatility for toolroom, 
Maximum stability and smooth production or second operation jobs. BROACHES 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
Variable Speed a 


Meta ‘urgical Products Dept. of General Elec- 


PRECISION LATHES Seren Sa mice” Roosevelt Park Annex, 


National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 
Write for Orban, Kurt Co., Inc., 42 Exchange Place, 
4 Jersey City 2, N. J. 
- eal fF “Variable Speed" ao oe. Tool Co., 2531—lI Ith St., 
= Circular and General mic let 
TAC Catalog showing .. . Threadwell Tap & Die Co., 16 Arch St., Green- 


_,. 10”, 11”, 13” and 15” Wesson Co., 1220 Woodward Heights Bivd., 


<i Detroit 20, Mich. 
wee | SHELDON 
Precision Lathes 


(Bench, Pedestal 
a and Cabinet types) BROACHING MACHINES, Internal 


Orban, Kurt Co., Inc., 42 Exchange Place, 
. S Jereey a 4 “ ¢ 2531—I1 Ith S$ 

~ o undstrand c 00 °., —tlit a 

13° and 15 Rockford, Il. ; 

SEBASTIAN Wilson, K. R., | 

Geared Head 


Lathes 
Illustrated e 


WM56P BROACHING MACHINES, Surface 
13” Swing- 34” Centers SHELDON Cincinnati Milling & Grinding Mchs., Inc., 
Base Price F.O.B. Factory Milling Cincinnati, Ohio. 


$2146.00 — py + 4 Me 42 Exchange Place, 


J 
Less Chip P d Electrical Sundstrand Mch. Tool Co., 2531—I1Ith St., 
tn evading SHELDON, Rockford, 
Shapers 
BRONZE 
SHELDON MACHINE CO., INC. American Brass Co., Waterbury 20, Conn. 


4246 N. Knox Ave. Chicago 41, IU. Mueller Brass Co., Port Huron 35, Mich. 


nc., 211 Mill St., Arcade, N. Y. 


BRUSHES, Industrial, Tampico, Wire 
Wheel 


te. 
Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 
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KEARNEY & TRECKER builds production 


MACHINE TOOLS FOR EVERY INDUSTRY 


Since 1898 .. . Kearney & Trecker 

Customer Engineering Service — sup- 

ported by an outstanding staff of en- 

gineers experienced in production mill- 

ing machine design and application — 

combined with the finest and latest 

machine tools in an ultra modern plant ee *t Oil Industry 
is always ready to solve your produc- apt . Ae 


Fi automatic 4-spindle mill- 
tion problems. ing machine mills 4 rock 
bit cones simultaneously... 
in a trunnion-type fixture 
having 4 work-piece spin- 
dies, PRODUCTION — a 
F constant flow of this ex- 
a | pendable type tool to 
Automotive Industry meet the steady demand. 
this 88 spindle, 3 vertical head machine 
performs drilling, chamfering, counter- 
boring, trepanning, spot-facing, ream- 
ing and tapping operation on a differ- 
ention case and cover, PRODUCTION 
— 67 cases, 67 covers per hour, 


Elevator Industry 


12 spindle automatic transfer ma- Tool Industry 
chine mills mating tongue and . ’ . Flutes and shank squares 
groove on ends of elevator guide . = ag : are milled on tap blanks 
rail-drills mounting holes in rail ’ se > ' % by this automatic machine. 
flanges—for continuous rail mount- om ft 3 Tap blanks are hopper 
ing. PRODUCTION — 28 completely . 7. : loaded and automatically 
machined rails per hour — 180% “7 VaR P * unloaded. RESULT—greot- 
increase over old method. - } ly increased hourly pro- 
duction. 








Write for bulletin SMD-57 on your company letterhead. 
KEARNEY & TRECKER CORPORATION 


Special Machinery Division 
6788 w. National Avenue « Milwaukee 14, Wisconsin 
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Why 242 
different toolholders ? 





Metallurgical Products Department reports 
on an expanded new line of Lift-O-Matic toolholders 
. . . 242 sizes to speed changeovers on every job 


Nobody needs to tell you what carbides 
have done for metalcutting . . . or how 
Carboloy» disposable inserts have led the 
way. But making inserts is only half the 
job; the other half is to provide you with 
toolholders that let you get full value 
from these miracle metals. 


Carboloy Lift-O-Matic toolholders do this 
job. There are now three types— positive 
rake, negative rake, and tracer. All pro- 
vide access to the clamp setscrew from 
either top or bottom—all provide for 
fastest possible indexing or changeover— 
all cut your inventory needs by providing 
interchangeability of parts. In addition, 
Carboloy heavy duty toolholders are made 
for cutting conditions where a maximum 
strength holder is demanded. 


This expanded Lift-O-Matic toolholder 
line is stocked by your local Authorized 
Carboloy Distributor—3 types, 9 styles, 


242 sizes—plus the widest range of styles, 
sizes, and grades of inserts in the industry. 
Call him (see the Yellow Pages under 
*‘Carbides’’); or write: Metallurgical 
Products Department of General Electric 
Company, 11147 East 8 Mile Blvd., 
Detroit 32, Michigan. 


New! Self-raising chipbreaker clamp. A twist of the wrist 
releases insert for indexing . . . automatically lifts and lowers 
chipbreaker. No more prying chipbreaker free. No more 
fumbling with loose chipbreaker. You choose from three chip- 
breaker widths for more accurate chip control. 


CARBOLOY. 


CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @® ELECTRIC 


CARBOLOY”® CEMENTED CARBIDES 
THERMISTORS 


MAGNETIC MATERIALS * 
MACHINERY, May, 1959 


¢ MAN-MADE DIAMONDS 
THYRITE®? © VACUUM-MELTED ALLOYS 
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PRECISION 
el 
ROLLING 


Involute Splines 
and Serrations 


with fillet roots 


Reed 3-Cylindrical Die Machine 


produces splines faster with 
greater accuracy 


c 
“~ 


It’s Fast... 
it’s Accurate.. 
it’s a 

Money 
Maker... 


The Reed 3 cylindrical die method of generating accu- 
rate involute splines and serrations in seconds greatly 
reduces production costs. 

The precise tracking of the 3 self-feeding dies cold 
forms the teeth with either 30° or 45° pressure angles. It 
gives greater tooth strength and better surface finish. The 
machine may be automated or equipped with a semi- 
automatic loading fixture. 





Write today for de- 
tailed information. 


If it can be rolled— 
write Reed. 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 


HOLDEN, MASSACHUSETTS, U.S. A. 
Sales Offices ins Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 


Houston, Indi lis, Mil 1 





polis, » Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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BUFFERS 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mic , 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


BULLDOZERS, Metelforming 

a — Foundry & Machine Co., Birds- 
boro, 

Chase — Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio. 

Erie Foundry Co., 1253 W. 12th St., Erie. 
enna. 


BURNISHING MACHINES 

Hamilton Div., _—— Lima-Hamilton Corp., 
Hamilton, Ohi 

Lamb, F. Deegh te. 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, 3 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 

-_ << -O Dae 1200 Oakman Blvd., Detroit 

Metal Conbides Corp., 6001 Southern Blivd., 
Youngstown , Ohio 

Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo Ohio. 

Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools, Machinists’ Small 
Tools 


CALIPERS, Vernier 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., Des Plaines, Ill. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N.Y. 

Starrett, The L. S. Co., Athol, Mass 


CAM CUTTING MACHINES 

Cincinnati Millin & Grinding Mchs., Inc., 
Cincinnati 9, Ohio. 

Cosa Corp., 405 Lexington Ave., New York, 


Inc., 42 Exchange Place, 
2 


Pratt Whitney ‘Co., Inc., West Hartford, 
Conn. 

Russell Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 

American — Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Baird Machine Co., 1700 Stratford Ave., Strat 
ford, Conn. 

Cincinnati Milling Machine Co., Oakley, Cin 
cinnati, Ohio. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn 


CAMS 
Brown & Sharpe Mfg. Co., Providence, R. |. 
ag Engrg. Co., Inc., 750 S. 13th, Newark 


Rowbottom Machine Co., Waterbury, Conn. 
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PRODUCTION: 10,000,000 cuts 
MAINTENANCE COST: $896” 


This Cincinnati® Shear has been in constant serv- 
ice for ten years, cutting 18-gauge corrugated sheet, 
1010 draw quality, for a prominent heating equip- 
ment manufacturer at an average rate of 4000 cuts 
a day. That adds up to more than a million strokes 
per year —or 10,000,000 strokes in ten years. 

Accuracy has always been excellent. The ma- 
chine has been “down” only for blade changes. 
Special blades are used in this operation, to elim- 
inate distortion of the corrugations. 


Shapers / Shears ff Press Brakes 


ne CINCINNATI 


SHAPER .o. 


MACHINERY, May, 1959 


Cost of machine maintenance, including blade 
resharpening, has been $896.00 for the entire ten 
years. “This,” says their production manager, “to 
my way of thinking, is very good performance.” 
We agree. Yet this is not exceptional. Every Cin- 
cinnati® Shear is built to provide this kind of de- 
pendability and low maintenance, and we have 
hundreds of case histories to prove the point. 

Specify Cincinnati® for all your shear require- 
ments. Write Department D for Catalog S-7R. 


Cincinnati 11, Ohio, U.S.A, 
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Goss and DELEEUW 
CHUCKING 
MACHINE 


When any of the various functions for which this machine is 
designed are performed on it, no further machining is re- 
quired. The job is finished. 


The basic ‘‘1-2-3’’ method—exclusive with Goss 
& DeLeeuw—provides for gripping work in the 
chuck and machining all ends either simultane- 
ously or in sequence. By eliminat- 
ing several handlings and set-ups, 
the ‘‘1-2-3’’ method produces fin- 
ished pieces at a fraction of the 
time and cost ordinarily required. 


Send samples of your work for 
time estimates. Ask for illus- 
trated literature containing 
detailed information. 


Goss and DE LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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CARBIDES 
Chicooet Ludium meow Corp., Pittsburgh, Pa. 
Color. atrobe, 411 W. Ontario St., hicago 


DoALL =. Des Plaines, III. 

Kennametal, Inc., Latrobe, Penna 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 


Vascoloy- Ramet Corp., Waukegan, Ill. 


Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


CASTINGS, Die 
American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 

Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller ‘Brass Co., Port Huron 35, Mich. 

Shenango Furnace Co., Dover, Ohio. 

Textile Machine Works, Reading, Penna. 

Vascoloy-Ramet Corp., Waukegan, i. 


CASTINGS—Gray Iron, Malleable 
Sottehom Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
ae | — Co., 1201 W. 65th St., Cleveland 


io. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co. Kaukauna, Wis. 

Malleable Castings Council, {800 Union’ Com- 
merce Bidg., Cleveland 14, Ohio. 

Shenango Furnate Co., Dover, Ohio. 

Sundstrand Mch. Tool Co., 2531 1th St., 
Rockford, Ill. 

Textile Machine Works, Reading, Penna. 


CASTINGS, Steel, Stainless, etc. 
een Ludlum ‘Steel Corp., Pittsburgh, Pa. 
som "i a Co., 701 East Third wee Beth- 


lehem 
Birdstoro Shoe! Fdry. & Mch. Co., Birdsboro, Pa. 


CENTER-DRILLING MACHINES 
= Brothers Inc., 1000 Post Ave., Toledo 


Ohio. 
Sundstrand Mch. Tool Co., 2531 llth St., 
Rockford, 


CENTER PUNCHES—See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 

DoAll Co., Des Plaines, Ill. 

Houston Grinding & Mfg. Co., Inc., Houston 
8, Texas. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, "Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 


veyor f 
Suen Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
dle Automatic 
Cuilord Co., 286 Canfield Ave., Bridgeport 6, 


Con 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 

Goss DeLeeuw Mch. Co., Kensington, Conn. 

National Acme Co., 170 E. 13Ist St., Cleve- 
land, Ohio. : ; 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 
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it actually costs less to get 
uniform forged quality like this 


HIS is an actual unretouched 

photo of rock bit forgings made 
from Timken® forging bars steel. It 
costs less to get this uniform forged 
quality when the steel is uniform. 
And Timken steel doesn’t vary in 
structure, chemistry or dimension 
from heat to heat, bar to bar, order to 
order. You don’t have to interrupt to 
make costly adjustments when you 
forge with Timken steel. 

We take extra quality control steps 
to make Timken electric furnace fine 
alloy steel as uniform a steel as you 
can buy. For example, the Timken 
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Company was the first U.S. steel maker 
to use the magnetic stirrer to keep 
molten alloys equally distributed, 
work slag constantly and keep tem- 
perature uniform. Ours was the first 
direct-reading spectrometer to insure 
exact composition down to the instant 
the furnace is tapped. What’s more, 
The Timken Company’s unique meth- 
od of handling orders individually 
enables us to target procedures to 
meet your end-use requirement. 
Why not insure a better forged 
product and save money doing it? 
Specify Timken fine alloy steel—the 


® 


Fine 
Alloy 


steel that’s uniform! The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Cable: ““TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steels and Removable Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET: 


1. Quality that’s uniform from heat 
to heat, bar to bar, order to order 


. Service from the experts in spe- 
cialty steels 


. Over 40 years experience in solv- 
ing tough steel problems 
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Olofsson Corp., 2729 Lyons Ave., Lansing, 
ich. 
Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


an entirely new kind 
of metal-cutting tool CHUCKING MACHINES, Single-Spindle 


Automatic 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


onn. 
THE Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 
Jones & Lamson Mch. Co., Springfield, Vt. 
National Acme Co., 170 E. 131st St., Cleve- 


land, Ohio 
Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. |. 


Russell Holbrook & to tg 5 gk Inc., 292 Madi- 
son Ave., New York 17, N : 

Sundstrand’ Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio. 


CHUCKS, Air Operated 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

compact, lightweight— Logansport Machine Co., Inc., 810 Center Ave., 

ogansport, Ind. 

length, Tn" . - weight, 3 Ibs. Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, 

dependable air motor by Skinner Chuck Co., 95 Edgewood Ave., New 


t Britain, Conn. 
f — poser B gerd _ 
world’s first successfu 
or precision rotary air tools. 
. ; CHUCKS, Collet 
cutting of the 2 : Buck Tool Co., 2015 Schippers Lane, Kalama- 


zoo, Mich. 
Gisholt nid, Wis. E. Washington Ave., 
e e eae . . adison 1s. 
positive locking, vibration. ‘ .. 1321 R St., 
most intricate : _ proof depth adjustment. , pnieoanes — 


a ea. Inc., 1420 College Ave., Elmira, 


e corrosion resistant “ t West Hartf 10 
contours in metals, protective plating. Keamey & Tracker Corp, 6764 W. National, 
ilwaukee 14 is 


e oversize bearing for side National Acme Co., 170 E. 131st St., Cleve- 
lastics wood “thrust cutting forc cond 5, Sone 
p a g €. New Britain Mch. Co., New Britain-Gridley 


;, Mch. Div., New Britain, Conn. 
~ full shank, full-grip collet, Standard Tool Co., 3950 Chester Ave., Cleve- 


|. = 
: 14, Ohio. 
and honeycomb ; i : wind We Co., Frankenmuth 2, Mich. 


__ open, clear-view Warner & Swasey, 5701 Carnegie Ave., Cleve- 
e construction. land 3, Ohio, 
t ] Zope. Inc., 24000 Lakeland Bivd., Cleveland 
mareriais 3, ‘Ohio. 


“~~ template guide. 


self-cleaning . . . air exhaust directed — : 
downward to expedite chip removal. CHUCKS, Combination Universal-Inde 
pendent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenf'e!d Corp., 
New Haven, Conn. 

Gisholt Mch. ca. Madison, 10, Wis 

Kearney & Trecker Oe, 6784 W. National, 
Milwaukee 14, 

National Acme Co., 70 E. 131st St., Cleve- 
land 8, Ohio 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Compensating 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 

PARTIAL CUT... FULL CUT... EVEN HONEYCOMB! Britain, Conn. 


CHUCKS, Diephrogm 
Woodworth, N Co., 1300 E. Nine Mile Rd., 


INDUSTRIAL AIR TOOLS AY) L@ 3 1920 Detroit 20, Mich: 


CHUCKS, Drill, Key Type 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Drill, Keyless 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37 N. Y. 

Jacobs Mfg. Co., West Hartford, Conn. 
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CHUCKS, Full Floating 
Gisholt Mch. Co., Madison 10, 
Scully-Jones & Co., 1903 Rockwell ‘St., Chicago 


Universal Engineering Co., Frankenmuth 2, 
Mich, 


CHUCKS, Gear 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo Mich. 

Geometric-Horton Div., United Greenfie'd Corp 
New Haven, Conn. 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 


CHUCKS, Independent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 


Gisholt Mch. Co., Madison 10, Wis. 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, etc. 


Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis 

Jacobs Mfg. Co., West ar Conn, 

Jones & Springfield, Vt. 
nines ‘200 Lafayette St., 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 
Warner & Swasey Co., 


5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKS, Magnetic 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Hanchett Magna-Lock Corp., Big Rapids, Mich. 
L-W Chuck Co., Toledo 4, Ohio. 





or 
ae 


SAVINGS 


Use rugged, reliable “Hole Hog” 
machine tools for such jobs as: 


@ Multi-Spindle Boring 


PRODUCTION 
EFFICIENCY 





(if 


@ Single and Multi-Spindle Honing 


® Straight Line Multi-Drilling 
@ Adjustable Spindle Drilling 
@ Vertical and Way-Type 
Fixed Center Drilling, 
Boring and Tapping 
@ Special Multiple 
Operation Machine Tools 


—_ Joint Type 


Driller with 18” x 32” drilling area and 16 
spindles having 2° joints, each with 2- 


Seu, speed-and-neutral driver. (Above) 


*%& Over 58 years of Machine Tool Engineering experience 


is at your service 


Tell us your 
particular problem 


MOLINE TOOL COMPANY 


100 20TH STREET, MOLING, ILLINOIS 





Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Ill. 


Walker, O. S. Inc., Worcester, Mass. 


CHUCKS, Power Operated 
Buck Tool Co., 2015 Schippers Lane, Kalama- 


Zoo, ich, 
Gisholt Mch. Co., Madison 10, Wis. 
Logansport Mch. Co., Inc., Logansport, Ind. 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 

Burg Tool and Mfg. Co, Inc., 15001 S. Fi- 
gueroa, Gardena, Calif 

Jacobs Mfg. Co., West Hartford 10, Conn. 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Ring Wheel 


Gagdner Mch, Co., 414 E. Gardner St., Beloit, 
is. 


CHUCKS, Tapping 


Jacobs Mfg. Co., West Hartford, Conn. 
at Ts” alae & Co., 1903 Rockwell St., Chicago 
Hl. 


‘ 


CHUCKS, Universal Three-Jaw 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich 
Geometric-Horton Div., 
New Haven, Conn. 
Gisholt Mch. Co., Madison 10, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
Logansport Mch. Co., Inc., 
Skinner Chuck Co., 
Britain, Conn. 
Warner & a de 5701 Carnegie Ave., Cleve- 

land 3, Ohio 


United Greenfield Corp., 


Logansport, Ind. 
95 Edgewood Ave., New 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CLAMPS, “"C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 

Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 

Oakite —— Inc., 26 Rector St., New 
York, 


CLUTCHES 

Cleveland Punch & Shear Works Co., 3817 
St. Clair Ave., Cleveland 14, Ohio. 

Conway Clutch Co., 2747 Colerain Ave., Cin: 
cinnati 25, Ohio 


Minster Mch. Co., Minster, Ohio. 


COLD HEADING 


National gg a Co., Tiffin, Ohio. 
Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, 
ir 
DoALL Co., Des Plaines, Ill. 
Federal Products Corp., 1144 Eddy St., 
dence 
Sheffield Corp., Box 883, Ag ont 1, Ohio. 
Starrett, L. S., "Cay Athol ass 


Electronic and 


Provi- 


COMPARATORS, Optical 


Bausch & Lamb Optical Co., Rochester, N. Y. 

DoALL Co., Des Plaines, III. 

Eastman Kodak Co., Rochester, N. Y. 

Jones & Lamson Mch. Co., Springfield, ¥% 

Opto-Metric Tools, Inc., 137 Varick St., New 
York 13, 7, 

Scherr, George, Co., Inc., 
New York 12, N. Y. 
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CARMET INDEXABLE INSERTS 
NOW LAPPED TO A MIRROR FINISH 


to reduce chip wear and increase tool life 





New Handy Plastic Slide Package 


Individual pockets of heavy gauge, clear 
acetate now make it easy to check your 
Indexable Insert stock. Slides open for 
instant dispensing. Cardboard back car- 
ries Style, Grade and Quantity numbers 
plainly stamped. An index of grade mark- 
ings of Indexable blanks for quick identi- 
fication is included. 


WRITE FOR FREE CATALOG C-16 
“Carmet Cemented Carbides for Industry” 


This 32-page first edition has prices and 
complete specifications on Carmet’s full 
line of cemented carbide tipped tools, 
Indexable Inserts, blanks and _ holders. 
Speed and feed charts, grade comparisons, 
ordering information included. 


ADDRESS DEPT. M-17 
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Here’s another Carmet “‘first’’ that cuts machining 
costs. Top surfaces of Carmet Indexable Inserts in all 
grades are now lapped with a super-fine grit diamond 
wheel to a bright mirror finish. And prices stay the same. 


Chips just slip by on contact, so cratering and chip 
wear are reduced to a minimum. This low micro-inch 
finishing makes cutting edges stronger, too. Burrs and 
feather edges that contribute to early chipping are 
actually honed away. Cutting is cooler and more even. 
The tendency of some materials to stick is greatly 
reduced. Seating of the insert is highly improved to 
minimize the hazard of breakage when clamping. 

Your Carmet distributor has Indexable Inserts in 
stock. He knows carbide tooling. Call him for any 
information you may want on grade selection, tool 
design or tool holder styles to make your current jobs 
more profitable. Or write Allegheny Ludlum Steel 
Corporation, Carmet Division, Detroit 20, Michigan. 


wsw-7401 


CEMENTED CARBIDE DIVISION OF 
ALLEGHENY LUDLUM STEEL CORPORATION 
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Manager, New Product Development 
by DELMAR W. KARGER, B.S.E.E., M.S.Gen.E. 
The Magnavox Company 
and FRANKLIN H. BAYHA, B.S.M.E 
Registered MTM Practitioner 
Senior Industrial Engineer 
The Magnavox Company 
In the Foreword, Dr. Harold B. Maynard, outstanding authority in the field of work 
measurement, says: “Because of its practical flavor, the book will encourage practi- 
cality in approach to all who study it carefully. Of necessity, it describes in some 
detail the procedures which it advocates. It does so, however, from the standpoint 
of those who have used them to solve practical problems with which they have 
been confronted. The book reports no new research done by the authors themselves 
and advocates no untested ideas which they may hold. Instead, patiently and pains- 
takingly, it tells the reader step by step what he must know and do to handle a 
work study assignment acceptably under a wide variety of conditions. 
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630 Pages — 120 Illustrations 


$19.00 


By mail order from Canada or 
overseas, $13.50 





FIRST TIME—A COORDINATED TEXT ON 


—TIME MEASUREMENT 
AND MOTION STUDY 


This is a book on scientific management and work measure- 
ment that’s really new! ENGINEERED WORK MEAS- 
UREMENT is the comprehensive, authoritative book on 
this vital topic for which you’ve been waiting. Now for the 
first time you will be able to study Methods-Time Measure- 
ment and Time and Motion Study in one coordinated text. 


METHODS-TIME MEASUREMENT 


ENGINEERED WORK MEASUREMENT is the up-to- 
date, complete text on Methods-Time Measurement, the 
internationally recognized, and outstanding, predeter- 
mined time system. To help you get the most out of to- 
day’s rapidly shrinking labor dollar, this book will show 
you how to analyze and eliminate wasteful and inefficient 
procedures and set up sound money-saving methods for all 
types of work operation. 


ENGINEERED WORK MEASUREMENT covers MTM 
thoroughly, expertly. Gives its background and history, its 
new approach and new methods. For example, the book 
devotes fourteen chapters to the fundamentals of MTM, 
such as Reach, Move, Grasp, Release. Every term is defined 
and illustrated. Special MTM Mathematics, standards, ap- 
plications, organization and development of MTM train- 
ing courses are covered in this all-encompassing text. 


SPECIAL FEATURE CHAPTER 


ENGINEERED WORK MEASUREMENT includes a 
chapter on Simplified MTM, especially for the design en- 
gineer, tool engineer, foreman, or anyone who wants to 
determine exactly which of several work methods is most 
efficient for performing a given operation. Tables of Offi- 
cial MTM working data are included for your convenience. 
A removable, pocket-size card containing official MTM 
data, and handy for on-the-job use is also inserted in each 
copy of the book. Both of these working aids are for direct 
application to specific work measurement problems and 
their usage is explained with step-by-step worked-out 
examples. 


TIME AND MOTION STUDY 


ENGINEERED WORK MEASUREMENT also presents a 
thorough survey of Time and Motion Study as used to 
measure process and cycle times. Its background, uses and 
the latest and best in accessory equipment, techniques and 
time study forms are described and illustrated. 


A COMPLEMENTARY APPROACH TO MTM 
AND TIME AND MOTION STUDY 


Because ENGINEERED WORK MEASUREMENT covers 
both MTM and Time and Motion Study the reader can 
judge their distinct areas of application, as well as the 
many situations which demand their combined approach. 
ENGINEERED WORK MEASUREMENT is the only 
book that discusses MTM and Time and Motion Study as 
complementary systems. 

ENGINEERED WORK MEASUREMENT will provide 
the reader with a working knowledge of work measure- 
ment principles, techniques and data and complete famil- 
iarity with MTM. Its wealth of illustrations, charts, draw- 
ings and examples make this book both a valuable working 
reference for the practicing engineer . . . and a thorough 
text for the student. However you use it, ENGINEERED 
WORK MEASUREMENT is geared for practical applica- 
tion. It will help you: 


¢ Provide standard data and time formulas 

¢ Control labor costs based on standards 

* Evaluate existing systems 

* Synthesize new improved methods and tool designs 
* Estimate production costs 

¢ Establish individual time rates 


USE THIS HANDY ORDER FORM — Send remittance and 
save postage, or check “Bill me” and take advantage of our 
five-day free examination offer. 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 
Please send me a copy of ENGINEERED WORK MEASUREMENT. 


[] | enclose check or money for $12.00. Send book postpaid. (By mail, Canada or overseas, $13.50—U.S. Funds) 
[_] Bill me. [_] Bill Company (Postage 15¢ will be added to billed orders) 


Company 
Company Address 





(Fill in if you want book sent to your home) M/5/59 
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IMPROVE YOUR PROFIT 
PICTURE WITH 


GUILLOTINE BEAM PUNCH 

Punches flanges and webs of 
beams. Full capacity loading and 
punching across face of ram. 150, 


200 and 350 ton models. 


NO. 7 DETAIL FLANGE 
PUNCH 

100-ton punch, flange-punches I- 
beams in only 2 passes instead of 
4—eliminates the end-for-end 
turning of beams. Punches 1%” 
hole through |” mild steel. 


GUILLOTINE BAR SHEAR 


For production or short run shear- 
ing of rounds, squares, angles and 
bars without changing tools. 43 to 
300 ton capacities. 


BEATTY 
EQUIPMENT 


When “CUT COSTS” is the 
order of the day, look to Beatty 
heavy metal- working equip- 
ment to brighten your profit 
picture. Punching, slotting, 
bending, flanging, forming, 
shearing — whatever your 
metal-working job, Beatty ma- 
chines are engineered to give 
you fast, accurate production. 

But you will never know the 
costs you can save — the man- 
power you can save until you 
put a Beatty machine to work 
in your shop. For either 24- 
hour-a-day operation or inter- 
mittent use, they’re bears for 
work — require a minimum of 
maintenance, reduce downtime 
— cut costs on any metal-work- 
ing job. 

When “CUT COSTS” is the 
order of the day, tool up with 
Beatty equipment, for efficient, 
low-cost metal fabricating. 


Write For Free 
Literature 


PUNCHES e PRESSES 
SHEARS 


BEATTY 


MACHINE & MFG. CO. 
941 150th St., Hammond, Indiana 
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COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 


Chicago Pneumatic Tool Co., 


New York 17, 
Ve 


CONTOUR FOLLOWER—‘See 


Tracing 
Attachments 


CONTRACT WORK 
= Brothers Inc., 


1000 Post Ave., Toledo 
Ohio 
Bliss, E. W. Co., 


1375 Raff Rd., S. W., Canton, 
750 S. 13th St., Newark 3, 

1253 W. 12th St., Erie, 
6784 W. National, 
170 E. 


Eisler Engrg. Co., 
N. J 


Erie Foundry Co., 
Penna. 

Kearney & Trecker Corp., 
Milwaukee 14, Wis 

National Acme Co., 
land, Ohio. 

Textil2 Machine Works, Reading, Penna. 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


131st St., Cleve- 


CONTROLLERS 
Allen-Bradley Co., 


1331 S. Ist St., Milwaukee, 
Wis. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 


CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, Wh. 


COPPER 

American Brass Co., 25 Broadway, New York, 
N. Y. 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 

Creeee- Latrobe, 411 W. Ontario St., Chicago 
10, I 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Cogsdill Twist Drill Co., Greenfield, Mass. 

DoALL Co., Des Plaines, Hl. 

Ex-Cell-O Corp., 1200 Oakman Bivd., 
32, Mich 

Mohawk Tools, Inc., Montpelier, Ohio 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1200 Woodward Heights Bivd., 
Detroit 20, Mich. 


Detroit 


COUNTERS 
Starrett, The L. S., Co., Athol, Mass 


COUPLINGS 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

James, D. O., Gear Mfg. Co., 1140 W. Monroe 

Chicago 7, Ill. 

Musiler Brass Co., Port Huron, Mich. 

Schrader’s Sons Ye 470 Vanderbilt Ave., 
Brooklyn 38, 

Walker Co., 
ter, Mass. 


Inc., o” 5., Rockdale St., Worces- 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Ragosting 

“— Erothers Inc 00 Post Ave., Toledo 
hio 

DoALL Co., Des Plaines, Ill. 

Mitts & Merrill, 1009 So. Water St., 


Saginaw, 
Mich. 
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Where continuous automatic operations demand 


double insurance against downtime 


the leading choice is standardized 


SPEED REDUCERS 


NO DOWNTIME for motor repairs. The standard end-mounted 
motor on BOSTON Gear RATIOMOTORS is easily detached by 
removing the bolts holding the motor to the gear unit flange. 
A spare motor can be attached, and operations resumed in a 
few minutes. Gear unit remains undisturbed, preserving alignment. 





BOSTON Gear Vertical Right Angle RATIOMOTOR drives the valve 
“popping” (final test) unit in a giant 29-station transfer machine for 
conti tomati bly of cylinder heads. 





BOSTON Gear RATIOMOTORS are the leading —_ continued operation with a spare, avoids downtime. 
choice for all types of installations where downtime Design around BOSTON Gear RATIOMOTORS 
would be disastrous to production schedules. One for this double insurance against downtime. All 
reason is BOSTON Gear quality standards, which types and ratios are standardized stock models, 
assure highest efficiency and extra service life of quickly available anywhere from over 100 
the gear unit. Another is BOSTON Gear design BOSTON Gear Distributors. Boston Gear Works, 
leadership like the detachable motor which permits 65 Hayward Street, Quincy 71, Massachusetts. 


T ° 
AT YOUR NEARBY 3c. 0 2 


DISTRIBUTOR 


Advt. copyright by Boston Gear Works 
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CUTTERS, Milling 

Serger-Lennan Co., 1300 Rock St., 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Il (end mills) 

Cleveland Twist Drill Co., 
Cleveland, Ohio. 

DoALL Co., Des Plaines, I!! 

Ex-Cell-O Corp., 1200 Oakman Bivd., 
32, Mich. 

Gorton, George, Mch. Co., 1321 
Racine, Wis. 

Kearney & Trecker Corp., 
Milwaukee 14, Wis 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich 

Motch & Merryweather Mchy. Co., 
St., Cleveland 3, Ohio 

Tomkins-Johnson Co., Jackson, Mich 

Vascoloy-Ramet Corp., Waukegan, II! 

Wesson Co., 1220 Woodward Heights Blivd., 
Detroit 20, Mich 


Rockford, 


1242 E. 49th St., 


Detroit 
Racine St., 


6784 W. National, 


888 E. 70th 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati, 
Ohio 

Cities Service Oil Co., 70 Pine St., New York, 
ma. Ve 

Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 

Oakite Products, Inc., 26 Rector St., New 

7 


York 6, » Ve 

Shell Oil Co., 50 W. 50th St., 

Sinclair Refining Co., 
York 


a 
Texas Ce. 


New York, N. Y. 
600 Fifth Ave., New 


135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINGS, Lathe Type 
Bardons & Oliver, Inc., 33 W. Ninth St., 
Cleveland 13, Ohio. 
Brown & Sharpe Mfg. Co., 


Providence, R. |. 
Modern Machine Too! Co., 


Jackson, Mich. 





New 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it’s needed 
most... at the cutter! 

It utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is “The 
MOST Mill for the LEAST 


Money.” 


Write for detailed literature! 


VES 


J}. A. FAY & EGAN COMPANY 
2500 Eastern Avenue, Cincinnati 2, Ohio 
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PLAIN AND 
UNIVERSAL 


more 
power at 
the cutter! 


WAL @) B) oe) 


+ Wide range of speed/feed combinations 
for any type material, any type job. 


Heavy, internally ribbed column casting 
and heavy duty rectangular overarm for 
maximum rigidity. 


Large, heavy-duty knee, saddle and table 
provide accuracy for all types of milling. 


New 7'%2 HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


Easy-to-reach controls. Handwheels and 
vertical crank disengage automatically 
when not in use. 


New rapid traverse lever within operating 
control area. 


Separate drive motor for table, saddle 
and knee provides more smooth balanced 
power at the cutter, 
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CUTTING-OFF SAWS, Abrasive Wheel 

Johnson Manufacturing Co., Albion, Mich. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Panna. 
Ty-Sa-Man Machine Co., Inc., 

Knoxville, Tenn. 
Wallace Supplies Mfg. va | 
Parkway, Chicago 14, | 


1093 White Ave., 
1310 W. Diversey 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S. 
Rockford, Ill. 

Chicago Pneumatic Tool Co., 
N. Y 


Water St., 


New York 17, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Machine Co., Inc., Logansport, Ind. 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 
Wis. 

Vickers, Inc., Detroit 32, Mich. 


DEBURRING MACHINES 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Orban Kurt Co., Inc., 
Jersey City 2, 

Osborn Mfg. Co., 5401 Hamilton Ave., 
iand 14, Ohio 

Sheffield Corp., Box 893, Dayton 1, Ohio. 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill 


42 Exchange Place, 


Cleve- 


DEMAGNITIZERS 
Blanchard Mch. Co., 
Mass 


64 State St., Cambridge 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


DIE CUSHIONS 

Bliss, E. W. Co., 1375 Raff Rd., S. W., 
Ohio 

Clearing Div., of U. S. Industries, Inc., 
65th St., Chicago 38, III. 

Danly Machine Specialties, Inc., 
Laramie, Chicago 50, Ill 

Minster Machine Co., Minster, Ohio 

Verson Allsteel Press Co., 93rd St., 
Kenwood Ave., Chicago, Ill. 


Canton, 
6499 W 


2100 South 


and S$ 


DIE INSERTS, Carbide 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 


Vascoloy-Ramet Corp., Waukegan, III 


DIE SETS AND DIEMAKERS’ SUPPLIES 
“— E. W. Co., 1375 Raff Rd., S. W., Canton, 


hio. 
Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Lempco Industrial, Inc., Bedford, Ohio. 
Producto Mch. Co., 85 Housatonic Ave., 
Bridgeport 1, Conn. 
U. S. Tool Co., Inc., 
Ampere, E. Orange, N. 
Wales-Strippit, Inc., Akron, N. Y. 


255 North 18th St., 
J. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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NEW 


CLEVELAND 


6 FLUTE 
HEAVY DUTY END MILLS 








e For heavy duty applications which re- 
quire larger radii in pocket bottoms 
and corners. 


Can be operated at higher feeds than 
2-flute end mills, with less vibration 
and tooth impact. 


Will remove maximum amounts of 
metal with a minimum of cuttng edge 
wear. 


Give superior performance in both 
plunge cutting and traverse cuts. 


Special surface treatment Heavy web construction Teeth are machine notched and relieved 


bs ~ \ - 
Ae ; . “ ’ “ i 3 New \ 


Twe teeth ground to center and four teeth relieved close 
to center, to provide adequate plunge cutting and 


Ss practically 6-flute cutting on traverse cuts. 


on precision grinding equipment. 


The complete line of 
; CLEVELAND 
¥) HEAVY DUTY 
END MILLS 
with DUO-DRIVE Shanks 


For removing the maximum amount 
of metal at high feed rates, with 
minimum cutting edge wear. 

2 FLUTE 3 FLUTE 4 FLUTE 6 FLUTE 2 FLUTE 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
for CLEVELAND os Quality Tools... prompt delivery from stock 


= 6 OF OF A'S DD OF. OB DIL wo ty bb) 59 Om oloe 
1242 East 49th Street - Cleweland 14, Ohio 


Stockrooms: New York « Atlanta « Cleveland * Detroit * Chicago * Dallas * Los Angeles * San Francisco 
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SEE YOUR 
CAPEWELL DISTRIBUTOR 


for 

hand hack saws 
power hack saws 
hole saws 

band saws 
“hammers 

ground flat stock 
and for quick 
dependable service 
on all your 
industrial needs 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 





DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Cincinnati Shaper Co., P. O. Box 111, Cincin- 
nati 11, Ohio. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General of 


Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. % 

Olofsson Corp., Lansing, M 

Ryerson & Son, Inc., Jos. Y 16th & Rockwell 
St., Chicago 8, Ill. 

Vascoloy-Ramet Corp., Waukegan, III. 

Verson Allsteel Press Co., 93rd St., and S. 
Kenwood Ave, Chicago, Ill. 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Jones & Lamson Mch Co., Springfield, Vt 

Landis Mch Co., Waynesboro, Po 

National Acme Co., 170 E. 13!st St., Cleve- 
land, Ohio 


DIES, Thread Cutting—See Stocks and 


Dies 


DIES, Thread Rolling 

Landis Machine Co., a eet Pa 

National Acme Co., 170 E. 13st St., Cleve- 
land, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 
Conn 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass 

Sheffield Corp., Box 893, Dayton 1, Ohio 


DISINTEGRATORS 

Cincinnati Milling & Grinding Mchs. Inc., 
cinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New 
7, Mm. ¥ 


DIVIDERS AND TRAMMELS—See 
out and Drafting Tools 


DIVIDING HEADS—See Indexing 
Spacing Equipment 


DOWEL PINS 

Allen Mfg. Co., Bloomfield, Conn. 

Danly Machine og Inc., 2100 South 
Laramie, Chicago 50, 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn 

U Tool ‘Co., Inc., “P North 18th St., 
Ampere, E Orange, we 


DRAWING COMPOUNDS 
Oakite Products Inc., 26 Rector St., New York 


DRESSERS, Grinding Wheel 

DoALL Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 
Ohio. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 

Norton Co., | New Bond St., Worcester, Mass. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Scherr, Googe, Co., Inc., 200 Lafayette St., 
New York 12, N. 

— aly 721 Springfield St., Dayton 1, 

no 


DRIFT KEYS 
Cringe Letrebe, 411 W. Ontario St., Chicago 


, Wh 
DoALL Co., Des Plaines, III. 
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DRILL HEADS, Multiple Spindl 

Baker Brothers fn ost ie: Toledo 
10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Baush Machine Tool Co., 15 Watson yw 
Springfield 1, Mass. 

wee Forge Co., 490 Broadway, Buffalo, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5 , Mic 

Ettco Tool Go, Inc., S94 Johnson Ave., Brook- 
lyn a 

Jarvis Corp. Middletown, Conn 

Kearney & ‘Trecker Corp.., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Jose he So., 5663 E. Nine Mile Rd., 
Detroit 34, 

Leland Gifford 4 Box 989, Worcester 1, 


Mass. 

National Automatic Tool Co., Richmond, Ind. 

Snyder Corp., 3400 E. Fafayette Ave., Detroit 
é ich. 

Thriftmaster Products Corp., 1076 N. Plum 
t., Lancaster, 


Pa 

United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio 

ws Inc., 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit Type 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Hartford Qoecial Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn 

Kingsbury Mch. Tool Corp, Keene, N. H 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Snow Manufacturing Co., Bellwood, Illinois. 


DRILL SLEEVES AND EXTENSION 
HOLDERS 

Chicage- Latrobe, 411 W. Ontario St., Chicago 
10, Wl 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, III 

Greenfield Tap & Die Corp., Greenf wg. Mass 

National Automatic Tool Co., Inc., S. 7th & N 
Sts., Richmond, Ind. 


DRILLING ATTACHMENTS, 
Spindle—See Drill Heads, 
Spindle, and Vises, Machine 


Multiple 
Multiple 


DRILLING AND BORING UNITS, Self- 
contained 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Barnes, W. F. & John Co., Rockford, III. 

Baush Machine Tool Co., 15 Watson Ave 
Springfield, Mass. 

Buhr Machine Tool Co., 839 Green St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box oe Park Grove Postal 
Sta., Detroit 5, Mich 

Ettco Tool - Inc., 594 Johnson Ave, Brook- 
lyn 

Kaukauna Sheckins & Foundry Div., Biddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

& Trecker Corp., 6784 W. National, 


5663 E. Nine Mile Rd., 


Leland-Gifford ce. Box 989, Worcester 1 
Mass. 

National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, -. ¥. 

Russell Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N.Y. 

Sheffield Corp. Box 893, Dayton 1, Ohio. 

~ aa 3400 E. Lafayette Ave., Detroit 
, Mic 

Townsend, H. P fat. © Elmwood, Conn 

— Inc., 24000 chahand Bivd., Cleveland 
<i Ohio. 


DRILLING MACHINES, Automatic 
Baker Brothers Inc., 1000 Post Ave, Toledc 


4 io. 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

— Corp., 317 Mt. Grove St., Bridgeport 5, 
onn 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Ct., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 


MACHINERY, May, 1959 





HERE IS YouR Juvitation” To JOIN THE LEMPCO 


DISTRIBUTOR ORGANIZATION 


White hor this CATALOG TODAY axd ask for full inhorumation 


= 


spose we are “specialists” in true high- 
precision die sets, the demand for our 
products continues to grow. We build ONLY 
BALL BEARING PRECISION DIE SETS, 
known throughout the Industry as the stand- 
ard by which other lines must be judged. 


Yet our quality product is priced competi- 
tively with old-fashioned “friction bearing” 
die sets, which means we are producing for 
the whole market, not just those who can 





“afford the best”. Our line is complete, from 
smallest to largest sizes! 


Due to the growing demand for Lempco Ball 
Bearing Precision Die Sets, we must have 
additional distributors to maintain our tradi- 
tionally good Service to the Trade. Let us tell 
you what the Lempco distributor franchise 
can mean to you in the way of die set 
sales in your area. Write today for facts and 
figures! 


INDUSTRIAL INC. 


5490 DUNHAM RD., BEDFORD, OHIO 


_ FINE DIE SETS.....OUR ONE AND ONLY BUSINESS a 


MACHINERY, May, 1959 
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Inspection and Experimental and 
Quality Control Tool Room Layout 


Tool Room 
Machining 





Faceplaie diameters in 
yy, er, a, @. 
72” and 84” sizes 


APPLICATIONS UNLIMITED... 
ROTAB UNIVERSAL TABLES 


Applications for ROTAB precision tables are, in fact, limited only 
by user imagination. For ROTAB units are being successfully utilized 
for receiving, tool and gaging, stage and final inspections, and for 
analytical spot checks on parts in process. ROTABs are proving highly 
effective in quality control for statistical data procedure, quality, 
casting and pattern analyses. They’re saving time, increasing accu- 
racies in experimental and tool room layout, too. And they've even 
performed outstandingly as cost-cutting machining fixtures for high 
accuracy positioning of difficult and complex tool room operations. 

How does ROTAB come by this versatility? By offering single set- 
up, 3-dimensional positioning with optically precise 5-second accu- 
racy, motor-driven, pendant controlled movement, horizontal loading 


and many more advanced engineering features. You can use ROTAB, 
and we can show how. 


Write today for your catalog! 


6771 E. McNICHOLS ROAD « DETROIT 12, MICHIGAN 
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Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis & Thompson Co., 4460 N. 12th St., 
Milwaukee 10, Wis. 

Edlund Mchry. Co., Div., Cortland, N. Y. 

Ettco Tool 5x Inc., 594 Johnson Ave., Brook 
lyn 37, ¥. 

Kearney ‘& Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Leland-Gifford Co., Box 989, Worcester 1 
Mass, 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

Moline Tool Co., Moline, Ill. 

National Automatic Tool C« Inc., S. 7th and 
N Sts., Richmond, Ind 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 

Olofsson Corp., Lansing, Mich. 

Russell, Holbrook & Henderson, Inc., 292 Madi 
son Ave., New York 17, N. Y. 

Snow Manufacturing Co., Bellwgod, Ill. 

Wales-Strippit, Inc., Akron, N. Y. 

Zagar, Inc., 24000 Lakeland Bivd., Cleveland 
23, Ohio. 


‘ 


DRILLING MACHINES, Bench 
Buffalo Forge Co., 490 Broadway, Buffalo, 
a 4 


Guspnpeter Corp., 15001 S. Figueroa, Gardena, 

ali 

Cincinnati Lathe & Too! Co., 3207 Disney St., 
Cincinnati 9, Ohio. 

Edlund Machinery Co., Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hamilton Tool Co., 834 9th St., Hamilton, 
Ohio. 

Homestrand, Inc., Larchmont, N. Y 

Leland-Gifford Co., Box 989, Worcester, Mass 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 


DRILLING MACHINES, Deep Hole 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass 

Berthiez, Charles, 5 Rue Montalivet, Paris 
France 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi 
gueroa, Gardena, Calif. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Leland-Gifford Co., Box 989, Worcester Il, 
Mass. 

National Automatic Tool C Inc., S. 7th and 
N Sts., Richmond, Ind 

Pratt & Whitney Co., Inc West Hartford, 
Conn. 

Wales-Strippit, Inc., Akron, N. Y 


DRILLING MACHINES, Gang, Multiple- 
spindle 
Baker Brothers Inc., 1000 Post Ave., Toledc 
10, Ohio. 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F. & John Co., Rockford, Ill. 
Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass 
Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Conn. 
Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich 
Burgmaster Corp., 15001 S. Figueroa, Gardena, 
ali 
Burg Tool and Mfg. Co., Inc., 15001 5S. Fi- 
gueroa, Garcena, Calif. 
Cincinnati Bickford Div., Oakley, Cincinnati, 
Ohio. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Davis & Thompson Co., 4460 124th St., Mil- 
waukee 10, Wis 
Edlund Machinery Co., Div., Cortland, N. Y. 
Fosdick Mch Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohic 
Greenlee Bros. & Co., 136 12th St., Rockford, 
Wl. 
Hamilton Tool Co., 834 So. 9th St., Hamilton, 
10. 
Homestrand, Inc., Larchmont, N. Y. 
Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 
Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Leland-Gifford Co., Box 989, Worcester, Mass. 
Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 
Moline Tool Co., Moline, III 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 
Corp. of America, = » Northern 
Bivd., Long Island City 1, 
toa 24000 Lakeland Bivd. Cleveland 
io 
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RAM TYPE TURRET LATHES 





. Bar Swing 
Size Capacity | Over Bed 


No. 1 5/8” or 
Geared Electric 13/16” 11-1 /2" 








No. 2 1” or 
Geared Electric 1-1/4” 13-1/2” 


No. 3 1-1/2” or 
Universal =. 


No. 4 2” or 
Universal 2-1/2” 18-1/4” 


No. 7 2-1/2", 3” 
Universal or 4-1/2” | 21-1/2” 


SADDLE TYPE TURRET LATHE 


No. 21 2-1/2", 3" 
Universal or 4-1/2” | 21-1/4” 





15-1/2” 





























BARDONS & OLIVER 


Turret Lathes ...:. 


Each of the six Turret Lathes listed is a com- 
pletely different machine, designed specifically 
for one range of work. All units on each machine, 
including the cross slide and carriage, and the 
turret slide and saddle, are “‘sized’’ for a particu- 
lar work range. Thus adequate strength and 
rigidity is provided, maximum productive capac- 
ity is offered, and at the same time minimum 
operator effort is required. A complete line of 
tooling and attachments is available for each size 
of machine. 





CUTTING-OFF LATHES 





Size Capacity 





. 32 2” 





. 33 and 34 


3”, 4” and 4-1/2” 





. 35 and 36 


5-1/2” and 6-5/8” 





. 38 and 39 


8-5/8” and 9-5/8” 





. 312 and 314 


12-3/4” and 14” 








. 316 





16” 








BARDONS ¢& OLIVER 


BARDONS & OLIVER, INC., 1133 WEST Sth ST., CLEVELAND 13, OHIO 


Cutting-Off Lathes 


The Cutting-Off Lathes are designed to chamfer, 
form and cut off pipe, tubing, or bar stock with 
maximum efficiency. The number of pieces pro- 
duced per hour often equals or exceeds that of 
much more expensive and complicated multiple 
spindle machines. Automatic loading tables, 
chamfer attachments, forming attachments, and 
automatic unloading devices are available for all 
sizes of Cutting-Off Lathes. These lathes are 
built as fully automatic, semi-automatic or hand 
operated. 


BARODONS 
t 


OLIVER 


Manufacturers of Turret Lathes and Cutting-Off Lathes 
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ZL, tout the 


He’s just in charge of 
putting gears in the machines. 
But he doesn’t growl anymore 
when he comes home. 
Mommy says he doesn’t 
worry now about bad gears 
and not getting them 
on time since they buy 
them from 
CINCINNATI 
GEAR. 





Why not investigate the advantages of having 
your gears and gear boxes made to suit your needs 
exactly? CINCINNATI gears are precision made, pre- 
cision inspected, GUARANTEED—with delivery dates 
as promised. Ask us to quote on your requirements. 


THE 
CINCINNATI 
GEAR CO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 


GEARS, good gears only 
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DRILLING MACHINES, Radial 

American Tool bg F Co., Pearl & Eggleston 
Ave., Cincinnati, io. 

sure Tool and Mfg. Core Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cincinnati Bickford Div., Oakley, Cincinnati, 


Ohio 

Cincinnati Gilbert Machine “ oe 3366 
Beekman St., Cnet 23 

Cincinnati Lathe & Tool Co., 59077 Disney St., 
Cincinnati 9, Ohi 

Cleveland Punch & ‘Shear Wats Co., 3917 St. 
Clair Ave., Cleveland 14, 

Cosa Corp., 405 Lexington pon New York 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Homestrand, Inc., Larchmont, N. 

Russell, Holbrook Henderson Ine, ‘292 Madi- 
son Ave., New York 17, N. Y 


DRILLING MACHINES, Sensitive 
Baker Brothers Inc., 1000 Post Ave., Toledo 


0, Ohio. 

Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 

Burgmaster Corp., 15001 S. Figueroa, Gardena, 


alif. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
guera, Gardena, alif. 

Cincinnati Bickford Div., Oakley, Cincinnati, 


hio. 
oe Lathe & _ Co., 3207-3211 Disney 
, Cincinnati 9, 
oun" Corp., 405 ba Ave., New York 
7, & X. 


Edlund Machinery Co. Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, St., 
Cincinnati 23, Ohio 

—— Tool Co., 834 S. 9th St., Hamilton, 


Ohio. 
Leland-Gifford Co., Box 989, Worcester, Mass. 
National Automatic Too! Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 
Snow Manufacturing Co., Bellwood, Illinois. 
Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y 
Wales-Strippit, Inc., Akron, N. Y. 


DRILLING MACHINES, Universal Radial 
Kaukaua Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 


DRILLING MACHINES, Upright 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 

Barnes, W. F. & John Co., Rockford, Ill. 

Buffalo Forge Co., 490 Broadway, Buffalo, 


Sugeer Corp., 15001 S. Figueroa, Gardena, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. ; 
Cincinnati Bickford Div., Oakley, Cincinnati, 


hio. 
Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 
Cosa cornp.. 405 Lexington Ave., New York 


17, N. Y¥. 

Ettco Tool So Inc., 594 Johnson Ave., Brook- 
lyn 37, Y. 

Fosdick kc Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Homestrand, Inc., Larchmont, N. Y. 

Ingersoll Milling ‘Mch. Co., 2442 Douglas St., 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Rehnberg- Jacobson Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 

Snow Manufacturing Co., Bellwood, Ill. 

Wales-Strippit, Inc., Akron, ¥. 


DRILLS, Center 
Cages, Netreee, 411 W. Ontario St., Chicago 


Circular Tool Co., 765 Allens Ave., Provi- 
dence 

Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Cogsdill Twist Drill Co., Greenfield, Mass. 

DoAll Co., Des Plaines, III. 

Greenfield Tap & Die Corp. Greenfield, Mass. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


DRILLS, Core 
Chicsep Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, io. 

DoAll Co., Des Plaines, Ill. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Mohawk Tools, Inc., Mntpelier, Ohio. 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 26, Mich, 
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You can machine them with confidence 


When gears are made from Bethlehem forged-and- 
rolled blanks, machinists often report faster progress 
and a better finished job. The blanks are so sound, 
and have such excellent grain flow, that even the 
“‘touchiest’’ machining can be done with confidence. 

Asked what he likes best about these blanks, a 
veteran production man answered, ‘““They’re easy to 
machine. When you’re cutting teeth, you need metal 
that’s clean and solid all the way through.”’ 

But there’s another important advantage— 
strength. Bethlehem’s forging-and-rolling process, 


BETHLEHEM STEEL 
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unduplicated anywhere, assures the high strength 
always needed for heavy-duty products. Because of 
this, the blanks are unsurpassed for gears, crane and 
sheave wheels, turbine rotors, flywheels, pipe flanges, 
and other circular parts. Available heat-treated or 
untreated, they can be furnished in sizes from 10 
to 46 in. OD. Write for Booklet 216. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Ste 








D-E-F 
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DRILLS, Deep Hole, Gun 
ah ty ni 411 W. Ontario St., Chicago 


Greenfield Tap & Die Corp., Greenfield, Mass 


DRILLS, Oil Hole, Oil Tube 
Ciicsen Lotrebe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, III 

Greenfield Tap & Die Corp., Greenfield, Mass 


1242 E. 49th St 


DRILLS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17 
N. ¥ 


DRILLS, Portable pneumatic 


Chicago Pneumatic Tool Co., New York 17, 
N. 1 


DRILLS, Ratchet 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Jl 

Cleveland Twist Drilt Co., 1242 E. 49th St., 
Cie and 


DRILLS, Subland 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Wl 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, II! 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Mohawk Tools, Inc., Montpelier, Ohio 


1242 E. 49th St., 





YOU CAN COUNT 
ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 
when it comes with a 


MAGNA-LOCK macnetic CHUCK 


Noted For Their Extra Holding Power 
Exclusive Fine-Laminated or New Fine-Grid Types 
Sizes From 5” x 10” To Meet Every Need 


Rectangular and Swiveling 
— Rotary Models Also Available 


Users know- and machine builders, 


is a “natural” 


new machine, specify it equipped with a Magna-Lock chuck — 
leading machine tool builders recommend and furnish Magna-Lock. 


Want details? Write today, Dept. MH59. 


Nayuchieli MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A. 


Electrical and permanent magnet chucks, sine chucks, 


parallels, V-blocks, top plates, Magna-Vise 


fo) mmo MR lat natolaallal-Mmn (ole) 


ELECTRICAL AND 
PERMANENT TYPES 


foto Mem eM ole lalobd Kola magia 


When you order your 


Telephone 815 
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DRILLS, Twist, High-Speed Steel, Carbon 
Steel 
a. 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 
land 14, Ohi: 

DoAll Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield Mass. 

Mohawk Tools, Inc., Montpelier, Ohio 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


1242 49th St., Cleve- 


DRILLS, Twist, Carbide, Carbide-Tipped 

Allegheny Ludium Steel Corp., Oliver Bidg., 
Pittsburgh 22, Pa 

Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, tll 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, Ill. 

Threadwell Tap & Die Co 
field, Mass. 


1242 E. 49th St., 


16 Arch, Green- 


DRILLS, Wire 
Chicago-Latrobe, 411 W. Ontario St., Chicago 
10, Jl. 


Cleveland Twist Drill Co., Cleveland, Ohio. 

Cogsdill Twist Drill Co., Greenfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 
Mich. 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Pangborn Corp., Hagerstown, 

Standard Electrical Tool Co., 
Cincinnati 14, Ohio. 


Md. 
2500 River Rd. 


ELECTRICAL DISCHARGE 
—See Disintegrators 


MACHINES 


ELECTRONIC CONTROL SYSTEMS 
Micro-Path Inc., Ingelwood 2, Calif. 


ENGRAVING MACHINES 


Cosa Corp., 405 Lexington Ave., New York 
a. oe 2 


Gorton, Geo., Mach., 1321 Racine St., Racine, 
Wis 


EXTRACTORS, Screw 
Chicago Latwebe, 411 W. Ontario St., Chicago 
10, Ill 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


1242 E. 49th St., 


FACING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac. Wis. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 


Buffalo Forge Co., 490 Broadway, Buffalo, 
my Ve 


FASTENERS 


Allen Mfg. Co., Bloomfield, Con 
Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa 
Orban, Kurt ~ e. 
Jersey City 2 
Williams, J. H 
¥< 


42 Exchange Place, 
| 400 Vulcan St., Buffalo 


‘ 
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helpful — 
suggestions | 
FOR MODERN 


FORGING © 
PROCEDURE 


You are invited to have your name placed 
on our mailing list to receive this valuable 
series of articles on up-to-date forging 
methods and procedures. We will be glad 
to send a complete set of twenty one issues of 
“The Forger”’ in addition to placing your 
name on our mailing list to receive future 
articles as they are prepared. There is 
absolutely no charge for this service. We are 
glad to make this good will contribution 
to the advancement of modern forging 
practice as executed on ACME XN 
Forging Machines. 


oomoN 
1207 W. 65th STREET + CLEVELAND 2, OHIO 1 ee 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING & POLISHING MACHINES 
HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES: 
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FEEDERS, Automatic 
Gear-O-Mation Div., Michigan Tool Co., 7171 
new McNichols Rd., Detroit 12, Mich. 


Lamb, F. Joseph £o., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


PUNCHING UNITS |e: 


DoALL Co., Des Plaines, Ill. 


with DUAL-RANGE Capacity ! | Huts. cencrat-purpose, swiss Patter 


DoALL Co., Des Plaines, III. 





FILES AND BURRS, Rotary 
DoALL Co., Des Plaines, III. 
Jarvis Corp Middletown, Conn. 


= itney Co., Inc., West Hartford, 
onn 


Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


FILING MACHINES 
Chicago Pneumatic Tool Co., New York 17, 
DoALL Co., Des Plaines, Ill. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 

Sormas Drill Co., 814 Chestnut St., Rockford, 

Johnson, S. C. & Son, Inc., Racine, Wis. 

Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 

@ Strippit unit with 


mechanical springs 


FLAME-HARDENING MACHINES 
for piercing up to 


. ; SS Cincinnati Milling and Grinding Mchs., Inc., 
500 mild steel. ’ . Cincinnati 9, Ohio. 
Be Gleason Works, — University Ave., Roch- 
ester 3, N. 


FLEXIBLE SHAFT EQUIPMENT 
@ Up to .500 mild steel, using removable Strippit mechanical springs Jarvis Corp., Middletown, Conn. 
@ Up to .750 mild steel. with interchangeable Strippit Hydra-Springs FORGING HAMMERS, Steam and Air 
@ Convertible from .500 to .750 capacity in seconds, at minimum cost Chambersburg Engrg. Co., Chambersburg, Pa 


Erie Foundry Co., 1253 W. 12th St., Erie, 
° ° enna. 
@ One heavy-duty holder for both capacity ranges 


@ Readily replaceable punch tips and dies — round, obround, FORGING MACHINES, Headers, 
square, shaped Upsetters, Presses 
: r Alex a. Co., 1441 Chardon Rd., Cleveland 
@ Keyed punch body keeps punches accurately alignec Bliss, ES é Ww. Co., 1375 Raff Rd. $. W.: Car- 
on, 
Hil Acme Co., 1201 W. 65th St., Cleveland 
USING STRIPPIT USING STRIPPIT io 


2, O 
MECHANICAL SPRINGS HYDRA-SPRINGS National Machinery Co., Tiffin, Ohio 


Waterbury Farrel Foundry & Mch. Co., 
Waterbury, Conn. 





Max. punch dia. er ee Max. punch dia Max. — 








FORGING, Hollow-Bored 
1.375 250 1.375 .375 — Co., 701 East Third St., Beth- 
1.250 .500 Mueller Brass Co., Port Huron 35, Mich. 











41.250 .375 
& 1.125 .625 
41.125 .500 | 








FORGINGS, Drop 

4.000 750 Bethlehem Stee! Co., 701 East Third St., Beth- 
S lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich 

weer F- H. & Co., 400 Vulcan St., Buffalo 


























¥ Mechanical springs are easily replaced FORGINGS. Press 
with Hydra-Springs for punching up Bethlehem Steel Co., 701 East Third St., Beth- 
to .750 mild steel lehem, Pa 

= . Cleveland Punch & Shear Mg a Co., 3917 St. 

Clair Ave., Cleveland 14, Oh 
Minster Mch. 
WRITE TODAY for the new Strippit — Gross Co. ia: va ae i. aia 
General Catalog. It covers all details New York 17, N. Y. (die-pressed) 

. Sear : Vanadium-Alloys Steel Co., Latrobe, Penna. 

on this and all other Strippit units... 

lus the savings in tooling and press 
7 ' FORGINGS, Upset 


Y gt eas eee Bethlehem ae Co., 701 East Third St., Beth- 
cutting Strippit System of fabrication. lehem, 


Vanadium- , Steel Co., Latrobe, Penna. 


ae FORMING MACHINES, Cold-Rolling 
WALES INC. Houbal Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


Michigan Tool Co., Mount Gilead, Ohio 


y Detroit 12, Mich. 
203 Buell Road « Akron, New York Oi Niagara Mch. & Tool Works, 637 Northland 


ae Sh hia tie ; 3 Ave., Buffalo, N. Y. 
Manufactured in Canada by: Strippit Tool & Machine Company, Brampton, Ont. Yoder ‘Co., 5500 Walworth, Cleveland, Ohio 


time effected with the famous cost- 
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FORMING MACHINES, Multiple-slide 


a Machine Co., 1700 Stratford Ave., Strat- 
, Conn. 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, io 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Clearing Div., of Ne ¢ Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

U. S. Too! Co., Inc., 255 North Main St., Am- 
pere, E. Orange, N. J. 


FORMING TOOLS or Tool Blanks 

Brown & Sharpe Mfg. Co., Providence, R. |. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 


GAGE BLOCKS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des Plaines, Ill. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GAGES, Air Comparator 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. I. 

& Whitney Co., Inc., West Hartford, 

Conn. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, | 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 

Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cadillac Gage Co., P. O. Box 3806, Detroit, 
Mich. 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence I, R. I. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Starrett, The L. S. Co., Athol, Mass. 


GAGES Electric Comparator 


Brown & Sharpe Mfg. Co., Providence, R. |}. 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 


Federal Products Corp., 1144 Eddy St., Provi- 
dence I, R. |. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 


Brown & Sharpe Mfg. Co., Providence, R. 1. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. | 

a J. H. & Co., 400 Vulcan St., Buffalo 
i ae ws 


GAGES, Multiple Inspection 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, N. Y. 
Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
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ANNOUNCING 


Bunting 


Alcoa Aluminum Bars 


BUNTING BEARING ALUMINUM is tne newest metal offered 
in bar form as a thoroughly good bearing material. 
Available in 138 sizes of 13’’ tubular and solid bars, 
Bunting Bearing Aluminum Bars are in stock now on 
shelves of Bunting distributors all over America. 


If you are using a low priced bronze bar, this new Bunting 
Aluminum Bar will meet your need for high quality at low 
cost. Thus the high quality Bunting Precision Cast 
Bronze Bar is augmented by the high quality Bunting 
Aluminum Bar, providing dependable bearing materials 
covering the entire range of requiremeuits. 


Ask your local Bunting distributor or write for catalog 
and literature. 


Other Products Available from your Bunting Distributor 


866 stock sizes of Bunting Cast Bronze Bearings and 267 sizes of Bunting 
Cast Bronze 13’’ Bars. 667 sizes of Bunting Sintered Oil Filled Bronze Plain, 
Flange and Thrust Bearings and 84 sizes of Sintered 
Bronze 612"’ Bars. Ask for Catalog 58. 





343 sizes of Bunting Cast Bronze Electric Motor ASK HIM 
Bearings for all motors. Ask for Catalog 258. 
Your Bunting dis- 
tributor is listed in 
ee the classified sec- 
ar ry ® ey tion of your tele- 
® Phone directory 
usually under 
BEARINGS, BUSHINGS AND SPECIAL PARTS OF -s Bars — Bronze 
CAST BRONZE OR SINTERED METALS. ALCOA® ALUMINUM BARS. and Bearings — 
THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO Bronze. 
BRANCHES IN PRINCIPAL CITIES 





Copyright 1958 by The Bunting Brass and Bronze Co., Toledo, Ohio 
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EVERY 
TYPE OF 
CUT GEAR 
OR EVERY 
INDUSTRIAL 
PURPOSE 


SINCE 1888...We have been making 
many types and sizes of gears for indus- 
try. During these passing years we have 
derived considerable experience, trained 
numerous personnel, and expanded our 
mechanical and plant facilities—and have 
remained under one continuous manage- 
ment. We are ready to ably serve you. 





HERRINGBONE WORM GEAR 





SPUR GEARS HELICAL GEARS 





SPIRAL BEVEL 








ESTABLISHED 


D.0. JAMES GEAR MANUFACTURING CO. 
1140 W. Monroe Street, Chicago 7, Ill. 
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GAGES, Plug and Ring 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., Des Plaines, Wie 

Greenfield Tap & Die ‘Corp., Gooentiold, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., B 237, Roosevelt Park Annex, 
Detroit ‘32, Mich. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn 
Scherr, “George Co., 


Inc., 200 Lafayette St., 
New York 12 7, 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 
Van Keuren Co., 
72, Mass. 
Winter Bros. Co., 


176 Waltham St., Watertown 
Rochester, Mich. 


GAGES, Roll Thread Snap, Adjustable 
Snap 
Federal Products Corp., 1144 Eddy St., 
G Sonfield’ T ‘i 
reenfie ‘ap Die Cor Geet eld, Ma 
Sheffield Corp., Box 893 "Bartan ! io os 
Threadwell Tap & Die Co., on “arch, Green- 
field, Mass. 


Provi- 


GAGES, Surface Roughness 


DoAIl! Co., Des Plaines, II! 


Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 


Brown & Sharpe Mfg. Co., 
DoAll Co., Des Plaines, iil. 
Federal Products Corp., 
dence 
Starrett, 


Providence, R. 1. 
1144 Eddy St., 
Athol, 


Provi- 


I. 
The L. S., Co., Mass. 


GASKETS 


Houghton, E. F. & Co., 


303 W. Lehigh Ave., 
Philadelphia 33 Penna. 


GEAR BURNISHERS 

Fellows Gear Shaper Co., Springfield, Vt. 

=. Works, 1000 University Ave., Roches- 
er 


N. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

a Gear & Mch. Works, 1217-35 Spring 
arden St., Philadelphia, Pa. 

cms Corp., 405 Lexington Ave., New York 17, 

Cross a P. O. . ees Park Grove Postal 
Sta., Detroit §. 

Gleason Works, 1000 , Ave., Roches- 


ter 3, 
Lamb, F. Ronit Co., 5663 E. Nine Mile Rd., 


Detroit 34, Mich 


Orban, x Co., Inc., 42 Exchange Place, Jer- 


~ © y 3 N. J. 
Shef ield y B48 Box 893, Dayton 1, Ohio 


GEAR CHECKING EQUIPMENT 
Brown _& Sharpe Mfg. Co., Providence 
“ss ia 405 Lexington Ave., New Ver 7, 


Fellows Gear Shaper Co., Springfield, Vt. 

Goason s 1000 University Ave., Roches- 
er 3, 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & ioe. Co., 5600 St. Jean 
Ave., Detroit 2, Mic 

Orban, Kurt Co., Inc., ry Exchange Place, Jer- 


sey City 2, N. 

Russell, Holbrook r % Henderson, Inc., 292 Mad- 
ison Ave., New York 17, Y 

Scherr, 
New York 12, 


George Co., _ 200 Lafayette a 


GEAR CUTTING MACHINES, Bevel and 
Spiral 

Cosa Corp., 405 Lexington Ave., 
N. Y 


New York 17, 
Gleason Works, Roches 
3 


1000 University Ave., 
ter 3, 
Orban Kurt “, me 
sey City 2, 
Scherr, RAY * 4 
New York 12, N. 


, 42 Exchange Place, Jer- 
ine., 200 Lafayette St., 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


os” aimee Co., 1300 Rock St., Rockford, 
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Coss Corp., 405 Lexington Ave., New York 17, 
Gisak Works, 1000 University Ave., Roches- 
ter 3, 


New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. 

Orban, ‘Kurt Co., Inc., 42 Exchange Place, Jer- 
de 


City 2, 
. Holbrook & Henderson, Inc., 292 Mad- 
, New York 17, N. Y. 
, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American aes Corp., 1232 Penn. Ave., Pitts- 
burgh 22, 


Barber-Colman “Co., 1300 Rock St., Rockford, 
Hh. 

oun Corp., 405 Lexington Ave., New York 
7,  ¥e 


Fellows Gear Shaper Co., eth field, 
Hamilton Tool Co., 834 S. - 


Ohio 
Michigan Tool Co., 
Detroit 12, Mich. 
Green, Kurt £0. 
y City N. 
Russell, olisfook & Henderson, ee. 292 Mad- 
ison Ave., New York 17 N. 


Mesmitton, 
7171 E. MecNichols Rd., 
a 42 Exchange Place, Jer- 


‘ 


GEAR HONERS 


National Broach & Mch. Co., 


5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 
Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 
ter 
7171 E. McNichols Rd., 


Michigan Tool Co., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean, 

Detroit 12, Mich 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 

Russell, Holbrook & Henderson, \ at 292 Mad- 
ison Ave., New York 17, N. 

Stahi Gear & Mch. Co., The, 3901 Hamilton 
Ave., Cleveland 4, Ohio 


GEAR SHAPERS 
Cos a 405 Lexington Ave., New York 17, 
selena ‘Gear Shaper AT 


Michigan Tool Co., 
Detroit 12, Mich. 


or field, Vt. 
Ne Nichols Rd., 


GEAR SHAVERS 


Fellows Gear Shaper £9. Springfield, Vt. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 


GEARS, AND GEAR BLANKS, Non- 
metallic 

Boston Gear Works, 
71, Mass. : 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave. Cincinnati, Ohio. 

Diefendorf Gear Corp., Box 934, Syracuse, 
me ¥. 

Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 

New Jersey Gear & Mfg. Co., Hillside J 

Ryerson, Jos. T. & Son, Inc., 16th and Rock. 
well St., ge o 8, Ill. 

Stahl Gear & Co., 3901 Hamilton Ave., 
Cleveland rh “Chic 


14 Hayward St., Quincy 


GEARS, Cut 

Bilgram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa. i 

———, sont Foundry & Machine Co., Birds- 


boro, Pa. 
Gomer S } sl Works, 14 Hayward St., Quincy 
, Mass. 
Cincinnati Gear Co., Wooster Pike and Marie 
mont Ave., Cincinnati, Ohio 
Diefendorf Gear Corp. Box 934, Syracuse, N. Y. 


Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio. 


(Continued on page 262) 
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high-precision grinding machines 

oO 3 r ve t t i with hydraulic automatic infeed 
for traverse grinding and plunge grinding 
as standard equipment on all models. 


3 types: 


UNIVERSAL. Swivelling wheelhead, swing-down 


internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8-speed 
headstock. 


PLUNGE. Similar to production type but with 
axially oscillating wheelhead and hand table 
control only. 

4, sizes: 


10", 12", 14", and 18" swings (with choice of 
lengths between centers). 


4 Model R4-500 U shown at left. Universal 


type, 10" swing, 24" center distance. 








SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


e Infinitely variable hydraulically controlled table speeds 

e Table reversals within + .0002" as short as 1/16" 

e Table dwell 0 to 20 seconds 

e Automatic precision infeed to .000050", right, left or both ends of traverse 
e@ Thumb jog for taking .0001" cuts on diameter 

e@ Separate automatic plunge feed 0 to .002"/second to positive stop 


For sales, service or information, 

write Olivetti est aage of America, 
Machine Tool Division, 42-33 Northern 
Boulevard, Long Island City 1, New York. 
Or phone RAvenswood 1-7575. 
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Horsburgh & Scott Co., 5114 Hamilton Ave., 
Cleveland 14, io 

James D. O., Gear Mfg. Co., 
St., Chicago 7, WU. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

New Jersey Gear Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Stahi Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Verson Allstee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, Ili. 


1140 W. Monroe 


GRADUATING MACHINES 


Gorton Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 


GREASES—-See 
Greases 


Lubricating Oils and 


GRINDERS, Bench, Floor and Snag 


Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Mummert-Dixon Co., Hanover, Pa 

National Acme Co., 170 E. \51st St. Cleve- 
land 8, Ohio : 

Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio 


GRINDERS, Carbide Tool 
Cosa Corr. 405 Lexington Ave., New York 17, 
N. 


DoAll 7. Des Plaines, III ; 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich 

Heald Machine Co., 
ter 6, Mass. 

Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich. 


10 New Bond St., Worces- 





New FEDERAL 


“FLYING CUTOFF” 


Can increase production 100% 





Cuts any 
length 


Tilts to 
form shapes 


Rotates 
360° 


Federal’s new ‘Flying Cutoff” is adaptable to a variety of operations 


where rolling mills are used. It can double production. . 


- cut costs... 


help beat competition. Air-clutch control panel synchronizes press 
and mill speeds — permits cutting bars, channels, mouldings, angles 
and other shapes to any length—continuously. Custom fabricated base 
provides 360° rotation. Hydraulic power permits tilting at any angle. 
One-piece, machine tool grade cast iron frame, finest workmanship 
and other Federal features assure stamina for the most grueling jobs. 
Up to 100-ton capacity. Write for case histories and catalog today! 
FEDERAL PRESS CO., 901 Division Street, Elkhart, Indiana 


IW) 4 ):) hz) add BLY BY 


34 Years of Quality Construction 
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Metallurgical Products Dept. of General 'Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Norton Co., New Bond St., 
Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


GRINDERS, Die and Mold 


DoAIl! Co., Des Plaines, Ill. 
Norton Co., New Bond St., 


Worcester 6, 


Worcester 6, 


Mass. 
Standard Electrical Tool Co., 2488-90 River 


Rd., Cincinnati, Ohio 


GRINDERS, Drill Point 

Consolidated Mch. ha Div., 565 Blossom Rd., 
Rochester 10, N. 

Hammond animes Builders, Inc., Kalama- 
zoo, Mich. 

Oliver Instrument Co., 1410 E. Maumee, Adrian, 
Mich. (also drill point thinner) 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. 

Standard Electrical Tool Co., 
Cincinnati 4, Ohio. 


GRINDERS, Face Mill 

Kearney & Ms > ag # Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, Ill. 

Oliver ‘Instrument Ca. 
Adrian, Mich. 


GRINDERS, Knife and Shear 
wx 4 — Co., 1201 W. 65th St. Cleveland 


2500 River Rd., 


1410 E. Maumee St., 


Mattison Machine Works, Rockford, III. 

Mummert-Dixon Co., Hanover, Pa. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Portable Electric 


Cheon Pneumatic Tool Co., New York 17, 


Standard Electrical Tool Co., 2488-90 River 


Rd., Cincinnati 4, Ohio 
GRINDERS, Portable Pneumatic 
o—— Pneumatic Tool Co., New York 17, 


Madison-Kipp Corp., Madison, Wis. 


GRINDERS, Tap 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Hammond Machinery Builders, Inc., 
zoo, Mich 

Jones & Lamson Mch. Co., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
Barber- Colman Co., 1300 Rock St., 
Hl 


Kalama- 


160 Clinton St., 


Rockford, 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Cin- 
cinnati 9, io 

Cosa Corp., 405 Lexington Ave., New York 
7,N. Y. 

a & Gear Shaper Co., 78 River St., Spring- 
field, a 

Galimever & Livingston Co., 336 Straight Ave., 

Grand Rapids 4, Mich 

Gleason Works, 1000 University Ave., 
ter 3, i 3 

Gorton, ‘Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 

Landis’ Tool Co., Waynesboro, Pa. 

LeBlond, R. K., Mch. Tool Co. Madison and 
Edwards Rds., Cincinnati 18, _ 

Mummert-Dixon Co., anover, Pa 

National Acme Co., 170 E. 131st St. 
land 8, Ohio 

—— Co., 1 New Bond St., 


Roches- 


, Cleve- 

Worcester 6, 

ass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place Jer- 
sey City 

These Grinder Ce. 
Springfield, Ohio 


GRINDERS, Toolpost 
Cos Cormp., 305 Lexington Ave., 


1500 W. Main St., 


New York 


Standard Electrical Tool Co., 2488-90 River 


, Cincinnati, Ohio 
GRINDING GAGES—See Gages, Grinding 
GRINDING MACHINES, Abrasive Belt 


eg enna Builders, Inc., 
Zoo, 
Hill Keme a. 1201 W. 65th St., 


Mattison Mch. Works, Rockford, Ill. 
endorg Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio 


Kalama- 


Cleveland 
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GRINDING MACHINES, Broach 

Galimeyer & Livingston Co., 336 Straight, 
S. W. Grand —— a, Mich. 

National Broach & . Co., 5600 St. Jean, 
Detroit 13 Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

— Grinder, 1534 W. Main, Springfield, 

hio 


GRINDING MACHINES, Cam 
ar Corp., 405 Lexington Ave., New York 17, 


eaile Tool Co., Waynesboro, Pa 

Norton Co., New Bond St., Worcester 6, 

Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. 

an Norman’ Machine Co., 


3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Landis Tool Co., Waynesboro, 

Van Norman Machine Co., S640" Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Crankshaft 
Landis Tool Co., Waynesboro, Pa. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass 

Orban, Kurt ty ay 
sey City 2, 

Van Norman "Dintibes Co., 3640 Main St., 
Springfield 7, Mass. 


, 42 Exchange Place, Jer- 


GRINDING MACHINES, Cylindrical 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 
Cote Corp., 405 Lexington Ave., New York 
N. Y 


Gallmeyer & Livingston Co., 336 Straight, S. 
W., Grand Rapids 2, Mich. 

Hammond Machinery Builders, Inc., Kalama- 
Zoo, Mich. 

Landis Tool Co., Inc., 


Waynesboro, Pa 
Norton Co., 


New Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 
Van Norman Machine Co., 


3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Disc 

Brown & Sharpe Mfg., Co., Providence, R. 

Gardner Machine Co., Beloit, 

Mattison Machine Co., Seholt, Wis. 

Standard Electrical Tool Co. 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cosa Corp., 405 Lexington Ave., New York 


Fellows Gear Shaper Co., Springfield, Vt. 

Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 

Gleason Works, {000 University Ave., Roches- 
ter 3, N. Y. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt Go Inc., 42 Exchange Place, 
Jersey City 2, } |e 

Russell, Holbrook & ‘Henderson, Inc., 292 Madi- 
son ‘Ave., New York 17, N. ¥. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
- Core. 405 Lexington Ave., New York 


Gallmeyer & Livingston Ge 336 Straight, S. W. 
Grand Rapids MA 

Heald Machine Co., 10" New Bond St., Worces- 
ter 6, Mass 

Orban, Kurt Co., an 42 Exchange Place, Jer- 
sey City 2, N. 

ae > at Electrical” Tool Co. 2488-90 River 

Cincinnati, Ohio 

m.. ‘Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


GRINDING MACHINES, Jig 
CoG Corp., 405 Lexington Ave., New York 17, 


Fosdick’ Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio 

Gallmeyer & Livingston e 336 Straight S. W., 
Grand Rapids 2, Mic 

Moore Special Tool e Inc., 740 Union Ave., 
Bridgeport, Conn. 
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GRINDING MACHINES, Profile 


American Laubscher Corp., Fisk Bidg., 250 W. 
57 St., New York N 

Baker Brothers Inc., 
10, Ohio 

Cincinnati Miling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Com Corp, 405 Lexington Ave., 


1600 Post Ave., Toledo 


New York 


ExiCeirg & ae. 1200 Oakman Bivd., Detroit 
lena & ae Mch. Co., Springfield, Vt. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 


Landis Tool Co., Waynesboro, Pa. 
— Co., | New Bond St., Worcester 6, 
ass. 


GRINDING MACHINES, Surface 
Reciprocating 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc. 
Cincinnati 9, Ohio 

Com [orp 405 Lexington Ave., New York 17, 


Dont ea. Des Plaines, III. 

Gallmeyer & Livingston Co., 336 Straight, S.W. 
Grand Rapids 4, 

Gardner Machine Co., Beloit, Wis 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

Homestrand, Inc., Larchmont, N. Y. 

Mattison Machine Works, Rockford, Wh. 

Norton Co., 1 New Bond S.. Worcester 6, 
Mass. 

Orban, Kurt So we~ 42 Exchange Place, 
Jersey chy 3s N. 

Thompson rinder e 1500 W. Main St., 
Springfield, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 








Ajust-Tru’ Gibbed Keyway 
POWER CHUCK 
with Aluminum Body 


Those features—plus precision 
top jaw machining in the tool 
room (with Buck jaw-turning fix- 
ture) — give you production ad- 
vantages you've never had before. 

There is less down time, greater 
accuracy. 40% less weight means 
that chuckers start quicker, stop 
quicker, with less brake wear. 
40% lighter jaws means less cen- 


On 


precision within 


001" 


* 


Adjusts under 
full air pressure 


* 
GIBS 
TAKE UP 
WEAR 


trifugal force, surer grip at high 
speeds. And gibs to take up wear 
should triple the useful precision 
chuck life. 


Send for complete facts. See 
why “It pays to chuck with Buck.” 


BUCK TOOL COMPANY 


520 SCHIPPERS LANE + KALAMAZOO, MICH. 
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o Ye, 


WHY MICROHONING* 
TOOLS ASSURE 


ECONOMY-—PRECISION= PRODUCTION 


COST FACTORS (labor, maintenance, scrapped parts, 


productivity, etc.) DETERMINE MACHINE TOOL 
EFFICIENCY. 


To Minimize These Cost Factors, Micromatic has developed 
Microhoning tools that offer a new concept in metalworking. This 
concept (known as the Microhoning process) assures controlled 
abrading, efficient stock removal, accurate generation of geometry 
and size, and produces uniform, functional surface finishes. 


Because Microhoning removes inaccuracies of preceding operations, 
it is usually the final stock removal operation. Therefore, Micro- 
honing tools are designed and applied to produce high precision, 
assure a minimum of scrap and protect the user’s investment in 
previous processing operations. 


New! Tru-Float tool has a univer- 
sal joint within the abrading unit. 
This design provides maximum 
accuracy and float, uniform abrad- 
ing and surface finish, less wear 
of abrasives, retention of original 
bore location, and minimum stock 
removal to correct inaccuracies. 


Micromold assemblies have plas- 
tic or soft metal shells that mini- 
mize tool wear and protect the 
edges of abrasive sticks from the 
harsh dressing action of extremely 
rough bores. This abrasive stick 
design eliminates many parts pre- 
viously required to hold abrasives 
and expand the tool. 


Tool designed for Microhoning tandem bores has plastic guides 
between banks of abrasives to stabilize the tool as it passes over 
bore interruptions. 


Because use of the proper tool is so important, Micro- 
% matic designs Microhoning tools to suit the individual 
‘ work piece, and integrates tool design with machine and 
fixturing to provide the ultimate in operating efficiency. 


*Registered U.S. Pat. Off. 


MICROMATIC HONE CoRP. 
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GRINDING MACHINES, Surface Rotary 


Berthiez, Charles 5 Rue Montalivet, Paris, 
France 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass 

Cosa Corp., 405 Lexington Ave., New York 17, 
N. Y 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

National Acme Co., 170 E. 131st St., Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 

a: 


Mass 

Orban Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio 

Walker, O. S. Co., Inc., Worcester, Mass. 


GRINDING MACHINES, Thread 
Comm Corp, 405 Lexington Ave., New York 


Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt 

Landis Machine Co. (Centerless), Waynesboro, 


Pa 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J - 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 
17, Me © 


Gallmeyer & Livingston Co., 336 Straight, S.W., 
Grand Rapids 2, Mich. 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 


Mass 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2 ; 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
- Lorn. 405 Lexington Ave., New York 17, 


Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 

Norton Co., 1 New Bond St., Worcester 6, 


Mass : 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass ; 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio ’ 

Gardner Machine Co., Beloit, Wis 

Macklin Co., Jackson, Mich : 

Metal Carbides Corp., Youngstown, Ohio 

Navan Products Inc., 900 N. Sepulveda Blvd., 
Los Angeles 45, Calif 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


GROOVING TOOLS, Internal 

Kennametal, Inc., Latrobe, Penna. 

Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 

Waldes Kohihoor, Inc., 47-16 Austel PI., Long 
Island City 1, N. Y. ; 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


HAMMERS, Power 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Edlund Mchry. Co. Div., Cortland, N. Y. 
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Erie Foundry Co, 1253 W. 12th St., Erie 
enna. 

vere rt 5504 Walworth Ave., Cleveland 
hio 


? 
4, 


HARDNESS TESTERS 


Shore Instrument & Mfg. wey 90-35C Van 
Wyck Exp., Jamaica 35, 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-Heating Equip- 
ment 


HOBS 
ee Colman Co., 1300 Rock St., Rockford, 


Michigan Se eng 7171 E. MecNichols Rd., 
Detroit 12, 


National Taoist” ‘rin & Tool Co., Rochester, 


ich. 

Orban, Kurt Go. Inc., 42 Exchange Place, 
Jersey City 2 N 

Russell, Holbrook & Henderson, Inc., 292 Madi 
son Ave., New York 17, N. Y. 


HOISTS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 


HOISTS, Electric 


Shepard Niles Crane & Hoist Corp., Montour 
Falls, N. Y. 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Micromatic Hone Corp. 8100 Schoolcraft Ave., 
Detroit 38, Mic 

Moline Tool Co., 102- 120th St., Moline, Ill. 

Superior Hone Corp., 1623 Elreno St., Elkhart, 
Ind 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass 


HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, III. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Norton Co 1 New Bond St., Worcester 6, 
Mass 


HOSE 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
Barnes Drill Co., 814 Chestnut St., Rockford, 
Hl. 
Bethlehem Steel Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, 


Pa. 

Bliss, E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, Ohio 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueora, Gardena, Calif. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio | 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., Erie, Pa. 

Hydraulic Press Mfg. Co., Mount Gilead Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Michigan Drill Head Co., Detroit 34, Mich 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

er, prverenmes & Mch. Corp., Melrose 
Park, 

Oilgear =. 1569 W. Pierce St., Milwaukee, 
Wis 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sundstrand Mch, Tool Co., 2531 11th St., Rock- 
ford, Ill. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, Mich. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 
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HOW MICROHONING* 
TOOLS PROVIDE 


ECONOMY—PRECISION—PRODUCTION 


When a precision stock removal process minimizes cost factors 
(labor, maintenance, scrapped parts, etc.) then volume production 
at lower cost per piece is possible. Here’s how the distinctive design 
and performance of Microhoning tools provide all three—economy, 
precision and production. 


EFFICIENT OPERATION 


Micromatic expands, rotates and reciprocates the 
abrading tool in the bore. Through this controlled 
combination of pressure and movements, abrasives 
are self-dressing for effective and continuous cutting 
action. Long abrasive sticks are evenly spaced around 
the tool to keep it stable. They effectively bridge sur- 
face irregularities and generate a geometrically true 
cylinder. 











REDUCES OPERATOR COSTS 
Micromatic. “Adjusting Heads” give operator com- 
plete and positive control of tool expansion. Or, 
automatic controls can be used to perform all tool 
adjustment and gaging. They assure accurate dupli- 
cation in every part produced. 


MINIMUM MAINTENANCE 
Micromatic tools are designed for durability, espe- 
cially at all stress points and joints. Plastic or soft 
metal holders prolong abrasive life, greatly reduce 
tool wear. 


MAINTAINS ORIGINAL 
BORE LOCATION 


Micromatic either floats the tool 
or the work holding fixture so 
tool and work piece can auto- 

matically align themselves. This | ' 
assures cutting-unit rotation coin- 
cides with neutral axis of bore. 








LOATING 
FIXTURE 





























| WRITE FOR LITERATURE ‘| 





| NS 


ct" Tho, Micromatic produces tools best suited to the production 
“ F of individual work pieces. And properly integrates the 
tool with machine and fixturing for peak productivity at 
lowest cost per piece produced. 


. 
- 


gatl!SiOy 
Pwimono8? 


* Registered U.S. Pat. Off. 


MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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Product Directory 





OSEl’ 
HIGH FREQUENCY 


HEATING 


>, UNITS 


FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 


A new floating zone fixture for the 
production of ultra-high purity metals 
and semi-conductor materials. Purifica- 
tion or crystal growing is achieved by 
traversing a narrow molten zone along 
the length of the process bar while it is 
being supported vertically in vacumm or 
inert gas. Designed primarily for pro- 
duction purposes, Model HCP also pro- 
vides great flexibility for laboratory 
studies. t. 





Model HCP 











es 

® A smooth, positive mechanical 
drive system with continuously 
variable up, down and rota- 
tional speeds, all independ- 
ently controlled. 
An arrangement to rapidly 
center the process bar within 
@ straight walled quartz tube 
supported between gas-tight, 
water-cooled end plates. Place- 
ment of the quartz tube is ra- 
ther simple and adapters can 
be used to accomodate larger 
diameter tubes for larger pro- 
cess bars. 
Continuous water cooling for 
the outside of the quartz tube 
during operation. 
Assembly and dis-assembly of 
this system including removal 
of the completed process bar 
is simple and rapid. 











Electronic Tube Generators from 1 kw to 100 kw 
Spark Gap Converters from 2 kw to 30 kw 


LEPEL HIGH FREQUENCY LABORATORIES, INC 


TREET and 37th AVENUE WOODSIDE 77 ee 





HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co., 814 Chestnut, Rockford 3, Ill. 

Barnes, W. F. & John Co., 261 S. Waterford 
St., Rockford, Ill. 

Denison En ineering, Div. American Brake a 
Co., 1152 Dublin Rd., Columbus 16, 

Elmes, Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, 

a ar -O Corp., 1200 ‘Oakman Bivd., Datvoit 

Mich. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 


Detroit 34, Mich. 
Le Maire Machine Tool Co., 2657 S. Telegraph 
Detroit 34, Mich. 


Rd., Dearborn, Mich. 

Michigan Drill Head Co., 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 
Wis. 

Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich. 


INDEXING and SPACING — 

Brown & Sharpe Mfg. Co., Providence, R. 

Eisler Engrg. Co., Inc., 750 South 13th "ee, 
Newark, N. J. 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N 7, 

Hardinge Bres., Inc., 1420 College Ave., El- 
mira, N. 

Kearney & Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Opto-Metric yous Inc., 137 Varick St., New 
York, N 

Sundstrond Mch, Tool Co., 2531 11th St., Rock- 
ord, Ill 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence | + we 

Orban, Kurt So. Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Starrett, L. S. Co., Athol, Mass. 


INDICATORS, Dial 


Ames, B. C., Waltham 54, Mass. 

Brown & Sharpe Co., Providence, R. - 

Federal Products Corp., 1144 iEddy ‘St. Provi- 
dence |, R. I. 

National Automatic Tool Co.,'S. 7th - N. Sts., 
Richmond, Inv 

Starrett, The L. S. *Co., Athol, Mass. 


INDICATORS, Speed 
Brown & Sharpe Mfg Co., Providence, R. |. 
Buhr Machine Tool Co., 839 Greene St., Ann 


Arbor, Mich. 
Starrett, The L. S. Co., Athol, Mass. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Federal vroguets Corp., 1144 Eddy St., Provi- 
dence | 1. 

National Lie Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 

Orban, Kurt $y, Inc., 42 Exchange Place, 
Jersey City 2, Jj. 

Starrett, The L. ae Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 

Cincinnati Milling & Grinding ‘eter 
4701 Marburg Ave., Cincinnati Ohio 

Lepel sae eaten Laboratories, dy, Wood- 
side ’ 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J 


INTENSIFIERS, Hydraulic 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind. | 

eer Co., 1560 W Pierce St., Milwaukee 4; 
is. 


JACKS, Planer—See Set-up Equipment 


JIG BORERS 

American Sip Corp., 100 E. 42nd St., New 
York 17, N.Y. 

Cosg Fore, 405 Lexington Ave., New York 
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DeVlieg Machine Co., Fair St., Royal Oak, Mich. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Homestrand, Inc., Larchmont, N. Y. 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 

Orban, Kurt., 
Jersey City 2, 

Scherr, George co. Ine. 200 Lafayette St., 
New York 12, é 


ae 42 Exchange Place, 


JIGS AND FIXTURES 
~_ Cyril Co., Aurora & Solon Road, Solon, 


io 
Cohsnbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 
287 Homestead 


Hartford Special Mchry. Co., 
artford, Conn. 
Milling Machine Co., 505 Fulton 
Rockford, Ill. 
Carbides Corp., Youngstown 12, Ohio 


Sheffield Corp., 721 Springfield St., Dayton 1, 
Ohio 


KEYSEATERS 

Baker Bros., Inc., Station F, P. O. Box 101, 
og 10, Ohio 

Bliss, E. W. Co., Canton, Ohio 

Mitts & Merrill, 1809 S. Water St., 


Mich. 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


Saginaw, 


KNURLING TOOLS 


oa Bros. Tool 7. 5213 W. Armstrong 
Chicago 46, | 


pratt ‘& Whitney Co., Inc., West Hartford, 
on 
Reed Rolled Thread Die Co., P. O. Box 350, 


Worcester ae Mass 
bet on J. H. & Co, 400 Vulcan St., Buffalo 
+ Oe Ue 


LAPPING MACHINES 
Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, 
Cm 'Y Corp., 405 Lexington Ave., New York 17, 
Crane Vpacking Co., 6400 Oakton St., 
Grove, Ill. 


| 
DoALL Co., Des Plaines, III. 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


A ich. 

Gleason Works, 1000 Univedsity Ave., Roches- 
ter, N. Y. 

Micromatic oe Sore. 8100 Schoolcraft Ave., 
Detroit 38, 

Norton Co., T ag Bond St., Worcester 6, Mass. 


Morton 


LATHE ATTACHMENTS 


Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Gisholt Machine Co., 1245 E 
Madison 10, Wis 

Hardinge Bros., ine. 1420 College Ave., El- 
mira, N. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, 

LeBlond, R. KY "ch. Tool Co:. Madison and 
Edwards Rds., Cincinnati 18, Ohio ; 
Lodge & Shipley \ 3055 Colerain Ave., Cin- 

cinnati 25, 
Nebel Machine Toot [Som 3401 Central Pkwy., 


Cincinnati 25, 

Sheldon Mch. Co. =. 4258 N. Knox Ave., 
Chicago 41, 

Sidney Mch. Holst Co., Sidney, Ohi 

wien) H. & Co, 400 Vuleen St., 


. Washington Ave., 


Buffalo 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Buhr Mch. Tool Co., Ann Arbor, Mic 

Consolidated Mch. ‘Tool Div., Pasa /Birming- 
ham Co., Inc., Rochester 10. 

Hamilton Div., Baldwin-Lima-Hamilton Corp. 
Hamilton, Ohio : 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 
Orban, Kurt Soy Inc., 42 Exchange Place, 
Jersey City_2 N. J. 7 
Sidney Mch. Tool Co., Sidney, Ohio 
Sundstrand Mch. Tool Co., 2531 


ith St. 
Rockford, Ill. 


LATHES, Bench 


Hardinge Bros., Inc., 1420 College Ave., El- 
mira, 

LeBlond, R. K., Mch. Tool Co., 
Edwards Rds., Cincinnati 18, Ohi 

Sheldon Mch. Co., Inc., 4240- 4258 N. 
Ave., Chicago 41, Ill. 
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EASY AS IT LOOKS! 


NEW ADD-A-UNIT MANIFOLDS 


WITH ELECTRICAL PLUG-INS SIMPLIFY 
MULTIPLE AIR INSTALLATIONS 


Here’s an important air valve “‘first’’! We have now 
engineered our MAC Dual-Seal valves with optional 
add-a-unit manifold bases. Two to ten of the bases can 
be combined quickly and easily—giving you a single, 
compact, inexpensive manifold to suit your exact 
requirements, take up far less space. 


As the picture shows, the manifold forms common 
inlet, common exhaust and common conduit channels. 
The side and bottom cylinder ports come in either 
3g” or %" sizes. And if you wish to use more than one 
pressure, ‘‘add-a-units’’ let you isolate valves and 
feed pressure from each end. Bottom inlet ports are 
available, too. 


Now, we also have simplified valve wiring. Each 
manifold base has female receptacles (see picture) with 
attached plug-in leads for quick, positive connections. 
The valve body has male terminals pre-wired to the 
MACsolenoid. To connect, just plug in the body to 


the base. It’s as easy as plugging in a lamp... . and it 
lets you replace a valve without any additional wiring. 
MAC design also offers standardized bodies, bases and 
solenoids (single or double); circular air-flow; and the 
valve is J.I.C. specified. Put Dual-Seal efficiency in 
your air operations now! Write for complete informa- 
tion or phone your MAC representative. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 
10030 Capital, Oak Park, Detroit 37, Michigan 


Export Representative: Ad Auriema, 85 Broad St., NYC 4 





et 
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INCREASES 
CENTERLESS 
GRINDING 
PRODUCTION 


ydolebe 


YES 


With This New 
Automatic 
Infeed 
Grinding 
Attachment 


Utmost precision in grinding and 
duplicate sizing. Sizing dial is 
graduated in (.00001) one hun- 
dredth of a thousandth of an 
inch. No hydraulic checking cyl- 
inder to change feed rate when 
oil is cold. No checking of oil 
level or refilling of hydraulic 
checking cylinder. Three (3) dif- 
ferent feed rates are available 
in one unit for the fastest, most 
efficient, and precise sizing in a 
centerless grinder. 

CAN BE USED FOR TRU-FEED AS 
WELL AS INFEED for close sizing. 
Ideally located push button con- 
trol station consists of Stop-But- 
ton, Caution Pilot Light, and a 
selector switch for set up or auto 
grinding positions. CATALOG — 
Write for it today! 


WIODERIN 
DEVICES 


Subsidiary of 
TWENTIETH CENTURY MFG. CO. 
Box 429 MD Libertyville, Illinois 


Open Territories for Manufacturers’ 
Representatives 


L 
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LATHES, Car Wheel 


Bullard Co., Bridgeport 6, Conn 

Consolidated Men Tool Div., 
Rochester 10, bs 

Hamilton Div., Baldwi in-Lima-Hamilton Corp., 
Hamilton, Ohio 


Blossom Road 


LATHES, Copying, 


Duplicating — See 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidated + weet Tool Corp., Rochester, N. Y 

LeBlond, , Mch. Tool Co., Madison and 
Edwards Rds, Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E Lafayette 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co 2531 Ilth St 
Rockford, Ill. 


LATHES, Double-End 


Cleveland Automatic Machine Co., 4932 

_ Beech St., Cincinnati 12, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y 

LeBlond, R. K., Mch. Tool Co, Madison and 
Edwaras Rds., Cincinnati 18, Ohio 

Snyacer Tool & Engrg. Co., 3400 E. Lafayette 
Detroit 7, Mich 

Sunastrand Mch. Tool Co 2351 IIth St 
Rockford, Ill. 


LATHES, Duplicating 
Lodge & Shipley Co. 
cinnati 25, Ohio 
Monarch Machine Tool C 

UN 


3055 Colerain Ave., Cir 


27 Oak St., Sidney 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggle 
ton Aves., Cincinnati, Ohio 
Buhr Machine Tool Co., 83¥ Greene St., Anr 
Arbor, Mich. 
Cincinnati Lathe S, eat Co., 3207 Disney St 
Cincinnati 9, Oh 
Clearing Div., of U. 'S. Industries, Inc., 6499 W 
65th St., Chicago 38, Ill. 
Consolidated Mch. Tool Div, Bloss 
Rochester 10 3 
Hendey Mch. Div., 
ford, Ill. 
Homestrand, Inc., Larchmont, N. Y. 
LeBlond, R. K., Mch. Tool Co., Madisor 
Edwards Rds.. Cincinnati 18, Ohio 
Lodge & Shipley Co., 3055 Colerain Ave., Cin 
cinnati 25, Ohio 
Nebel Machine Tool Corp 
Cincinnati 25, Ohio 
Orban, Kurt Co., Inc., 
Jersey City 2. N. J 
Rockford Machine Too! Co., 2500 
St., Rockford, Ill. 
Sheldon Mch. Co Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


Sidney Mch. Tool Co., Sidney, Oh 


m Road 


Barber Colman C Rock 


and 


3401 Central Pkwy., 
42 Exchange Place 


Kishwaukee 


LATHES, Engine, Toolroom 

American Tool Works Co., Pear! and Kggles 
ton Aves., Cincinnati, Ohio 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich 

Cincinnati Lathe & Tool C , 3207 Disney St., 
Cincinnati 9, Ohio 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38. III 

Hardinge Bros. Inc., 1420 College Ave., El- 


.. -* 
aa Div., Barber Colman Co., Rock- 
Homestrand, Inc., Larchmont, N. Y. 
LeBlond, R . Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 
Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 
Logan Engineering Co., 4901 Lawrence Ave., 
Chicago 30, Ill 
Monarch - pies Tool Co., 27 Oak St., Sid- 
ney, O 
Nebel Machine Tool Corp, 3401 Central Pkwy., 
Cincinnati 25, Ohi 
Orban, Kurt Co. Ine.. 
Jersey City 2. 
Rockford “sl Tag Tool Co., 2500 Kishwaukee 
St.. Rockford. Ill. 
Sheldon Mch. Co., inc., 4240 4258 N. Knox 
Ave., Chicago 41, III 


Sidney Mch. Tool Co., Sidney, Ohio 


LATHES, Gap 

Cincinnati Lathe & Too! Co., 3207 Disney St 
Cincinnati 9, Ohio 

Clearing ot of U. S. . om Inc., 6499 W 
65th Chicago 38, 

Gisholt Machine Co. sas E. Washington Ave., 


42 Exchange Place 


. Mch. Tool Co.. Madison and 
Cincinnati 18. Ohio 
Lodge & Shipley a 3055 Colerain Ave., Cin- 
cinnati 25, 
Nebel Reate ne Corp., 3401 Central Pkwy 
Cincinnati 25, Ohio 


LATHES, Hollow Spindle 


LeBlond, R. K., Mch. Tool Co., Madison 


and 
Edwards Rds., Cincinnati 18, Ohio 
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Lodge & Shipley fo. 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

South Bend Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 


LATHES, Roll 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio 

Bliss, E. W., Co., Canton, Ohio 

Hamilton Div., Baldwin-Lima- ~Hamitten Corp., 
Hamilton, Oh io 

LeBlond, R. K., Mch. Tool Co., faces and 
Edwards Rds., Cincinnati 18, 

Monarch Mch. Tool Co., Oak St., a Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


LATHES, Speed, Second-operation 

Gisholt Machine Co, 1245 E Washington Ave.. 
Madison 10, Wis. 

Hardinge Bros., tne.. 1420 College Ave., El- 
mira, . 

LeBlond, R. K., Mch. Tool Co., photon and 
Edwards Rds.. Cincinnati 18, 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Sheldon Mch. Co., 4258 N. Knox Ave., Chi- 
cago 41, Ill. 

Standard Electrical Tool Co., 2500 River Rd 
Cincinnati 4, Ohio 


LATHES, Spinning 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburq Ave., Cincinnati 9, Ohio __ 

Cosa Corp., 405 Lexington Ave., New York 17 


Lodge. & Shipley Co., The, Cincinnati 25, Ohlo 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J 


LATHES, Toolroom—-See 


Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 

Bullard Co., Bridgeport 2, Conn. 

Cosa Corp., 405 Lexington Ave., New York 
17. N 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis i 

Jones & Lamson Mch. Co., 512 Clinton St., 
Sprinafield, Vt. 

King Machine Tool Div., American Steel Found- 
ries, 1150 Tennessee Ave., Cincinnati 29 
Ohio 

National Acme Co., 170 E. 131st St., Cleveland 
3, Ohic 


New Britain Mch. Co., New Britaln-Gridley 
Dive., New Britain, Conn. 


LATHES, Turret, Ram Type Saddle Type 

Bardons & Oliver, one. 1133 W. Ninth St.. 
Cleveland 13, 

Bullard Co., Scldeepert 2, Conn. 

Cosa corp. 405 Lexington Ave., New York 
17, ¥. 

Gisholt +: Co., 1245 E. Washington Ave., 
Madison 10, Wis 

Hardinge Brothers, “Inc., 1420 College Ave., 
Elmira, 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt 

New Britain Mch. Co., New Britain-Gridley Div., 
New Britain, Conn 

Sheldon Mach. Co., Inc., 4258 N Knox Ave 
Chicago 41, III 

Warner & Swasev Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


LATHES, Turret, Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 

Brown & Sharpe Mfg. Co., 235 Promenade St 
Providence |, 

Starrett, L. S., Co., Athol, Mass 


LEAD SCREWS & SPLINES, Ball Bearing 


Saainaw Steering Gear Div., General Motors 
Corp., Saginaw, Mich 


LEVELS 
Starrett, The L. S. Co., Athol, Mass 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
3 me Service Oil Co., 70 Pine St., New York 


> ; 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna 


(Continued on page 270) 
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W! SOLVE DIFFICULT HOLE DRILLING 


with EDLUND. GUN ODRILLING MACHINE mode 26 


An entirely new and specially designed Vertical Gun Drilling 
Machine, based on Edlund’s years of drilling experience, brings 
you — 


@ The only Vertical Gun Drilling Machine for general purpose work 

@ The most economical Gun Drilling Machine on the market 

@ Easy drilling of difficult problem holes — odd shaped pieces, all types 
of material — aluminum, cast iron, bronze, tool steel, stainless, and 
other steels 


® Deep, accurate holes with fine finish 
@ The only machine offering features to utilize the full potential of 
the modern rotating carbide gun drill 


Edlund Gun Drilling Machine Model 

2G with matching Edlund High Pres- 

sure Coolant System Model 2HPC. The INFINITELY 
most efficient unit for producing ac- VARIABLE SPEEDS 
curate and smooth holes at production 1000 10 
rates. a 


HIGH ‘ ’ eres POSITIVE 
PRESSURE 1 Be MECHANICAL 
BaUGe | FEERS 1° T0 6° PER 
GAUGES MIN.” (OTHERS 
FOR CHECKING SOLENOID AVAILABLE 
FILTERS HIGH VALVE . : 
PRESSURE PUMP FOR OW : , 
1000 PSI CONTROL een ~ 


(VARIOUS 


CAPACITIES) j 
tel 
' ar 


CARTRIDGE Low 

FILTER TO : OIL LEVEL 

10 MICRONS ae WARNING 
(OR 5 ‘ 


LIGHT 
4 MICRONS ) ; 
« 


7a 
Ff 


PUSH BUTTON 
FEED CONTROL 
REMOTE CONTROL 

AVAILABLE 


PRE-LOADED 
PRECISION 
BALL 
BEARINGS 


EXTRA LARGE 
ae : TABLE AND 
Low : XC ee a 
PRESSURE 
PUMP 
Low 
OIL LEVEL SETTLING 
WARNING TANK 
CONTROL 


EDLUND REPRESENTATIVES IN MAJOR CITIES 


SPECIAL CONSTRUCTION 
Pre-loaded precision ball bear- 
ing spindle keeps thrust and 
radial tolerances to minimum; 
rigidity of construction through- 
out to take advantage of the 
latest development in gun type 
drilling. 


HIGH PRESSURE COOLANT SYSTEM 
*Adequate Filtration (Two fil- 
ters plus settling tank guaran- 
tees clean oil essential for gun 
drilling) *Oil Sight Gauge *Low 
Level Warning System *Indicat- 
ing Gauges and Provision for 
cooling by water or refrigera- 
tion *Capacities—reservoir 140 
gals.—pump 10, 20 or 40 gals. 
per min. *Pressures—1000 psi. 


FEATURES 
@ Infinitely Variable Speeds 1000 
to 8000 R.P.M. (Others available) 
@ Infinitely Variable Feeds 1” to 6” 
per min. (Others available) 
(DC Motor—Positive Mechanical 
Control 
Remote or automatic cycling 
available) 
@ Finishes—4 to 8 Micro Inches in 
most materials 
(Eliminates Second Operations: 
Reaming, Grinding, Honing) 
@ Capacity—*%s” in steel; Traverse of 
Spindle 8”; Traverse of Table 15” 
@ Single or Multiple Spindle Ma- 
chines 


Contact the Edlund Repre- 
sentative in your area or write 
direct for Bulletin 2G and 
complete information on the 
Vertical Gun Drilling Ma- 
chine. 





SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN Dp ; ] N 
BE ARRANGED WITH EDLUND. SEND PART, BLUEPRINT AND 


REQUIREMENTS. 





MACHINERY COMPANY Cortland, New York 


Division of Harsco Corporation 








L-M 


Product Directory 





Shell Oil Co,, 50 W. 50th St., New York, N. Y. 


Standard Oi! Co. (Indiana), 910 S$ Michigan, 


Chicago, Ill. 
Texas Co., 135 E. 42nd St., 


LUBRICATING SYSTEMS 


Gits Bros. Mfg. Co., 1846 S. Kilbourn Ave., 
Chicago 23, Ill. 
Madison-Kipp ‘Corp., Madison, Wis. 


MACHINERY, Used and Rebuilt 


Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 
Miles Mchry. Co., 2025 E. Genessee Ave., Sagi- 
naw, Mich. 
— & Merryweather aay. Co., 888 E. 70th 
Cleveland 3, Ohi 
wan ‘Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. 

DoALL Co., Des Plaines, !I!. 

Niagara Mch. & Tool Wet, 637-697 North- 
land Ave., puree 11, 

Starrett, The L Co., ‘Athol, Mass. 

Von, Key Keuren = 176 Waltham St., Watertown 

williams . H. & Co., 400 Vulcan St,, Buffalo 
7, N. 7, 


New York, N. Y. 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 

Cosa Corp. 405 Lexington Ave., New York 17, 
N 

Ordon, ‘Kurt Co. Inc., 


Jersey City 2, N._J. 
Sheffield lng 721 Springfield St., 


42 Exchange Place 
Dayton, 


a io 
Van Keuren Co., 


176 Waltham St., Watertown 
72, Mass. 


MEASURING WIRES—Thread, Spline, 
ar 


Sheffield Corp., Dayton 1, Ohio 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass 
Van Keuren Co., 176 Waltham St., Watertown 
Mass. 


MICROMETER HEADS 


Brown & Sharpe pte. Co., 235 Promenade St., 
Providence |, R. 

DoALL Co., Des a Wl 

Starrett, The L. S., Co., Athol, Mass. 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. | 

DoALL Co., Des Plaines, III. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12. N. Y. 

Starrett, The L. S., Co., Athol, Mass 

Van Keuren Co., 176 ‘Waltham St., Watertown 
72, Mass. 


MICROSCOPES, Toolmakers’ 


Bausch & Lomb Optical Co., Rochester, N. Y 
DoALL Co., Des Plaines, tll 
Opto-Metric Tools, Inc., 137 Varick St., New 
York Y 
Scherr, George, Co., Inc., 
Y 


200 Lafayette St., 
New York 12, N 


MILLING MACHINE ATTACHMENTS 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn 

Brown & Sharpe Mfg. Co., Providence, R 

Cincinnati Milling & Grinding Mches 
4701 Marburg Ave., Cincinnati 9, Ohio 

Gorton, George Mch. Co., 1110 W. 13th St 
Racine, Wis 

Greaves Mch. Tool Div., 2011 Eastern Ave 
Cincinnati 2, Ohio 

Hardinge Bros., Inc., 1420 College Ave., EI- 
mira, N 

Kearney & Trecker Corp., 6784 W. Nationa 
Milwaukee 14. Wis 

Nichols, W. H. Co., Waltham 54, Mass 

Sheldon Mch. Co., Inc., 4258 N Knox Ave., 
Chicago 41, Ill 

Van Norman Machine Co., 
Springfield 7, Mass. 


MILLING MACHINES, Automatic 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich 

Cincinnati Milling Machine Co., 


3640 Main St., 


Cincinnat 


Ohio 
Consolidated Machine Tool Corp., 


Rochester 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich 


Ingersoll Milling Machine Co., 505 Fulton 
ve., Rockford, a 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Lamb, F. met £o.. 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Nichols, W. H. Co., Waltham 54, Mas 

Olivetti Corp. of America, 42- 33 Testhem 
Bivd., Long Island City 1, N. 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 

MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. |. 

Cincinnati Milling & Grinding Mches., Inc., 
470 Marburg Ave., Cincinnati 9, Ohio 

Consolidated Mch. Tool Div., Blossom Road, 
Rochester 10, N. Y. 

Espen-Lucas Mch. Wrks., Front St., and Girard 


Ave., Philadelphia, Pa. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Kearney & Trecker oe. 6784 W. National, 
Milwaukee 14, 

Motch & lt Mchy. Co., 888 E. 70th 
t., Cleveland 3, Ohio 

Nichols, W. H. Co., Waltham 54, Mass. 

Olivetti Corp. of fanerion., 42-33 Northern 
Bivd., Long Island 1, 

Sundstrand Mch. Tool x a * 2531 11th St., 
Rockford, Ill. 

Tool Co., Inc., 255 North 18th St., 

Ampere, E. Orange, N. J 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass 


MILLING MACHINES, Bench, Hand 


Hardinge Ores. Inc., 1420 College Ave., El- 
mira, 


MILLING MACHINES, Circular, 
Continuous 


Consolidated Mch. Tool Com. Rochester, N. Y. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14. Wis 

Espen Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Milling Machine Co., 505 Fulton 

Ave., Rockford, 

Nichols, W. H. Co., Waltham 54, Mass. 

Olivetti Corp. of America, 42- 3 Northern 
Bivd., Long Island City 1, N 

Snyder Tool & Engrg. Co., 3400" E. Layfayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2351 I1lth St., 
Rockford, Ill, 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Consolidated Mch. Tool Div., 
Rochester 10, N. Y. 

Co <r. 405 Lexington Ave., New York 17, 


Ex- Rell. O Corp., 1200 Oakman Bivd., 
32, Mich 

G & L and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Gorton, George, Machine Co., 1110 W. 13th 
St., Racine, Wis 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis 

Nichols, W. H. Co., Waltham 54, Mass 

Russell, Holbrook & . ee Inc., 292 Madi- 
son Ave., New York 17, Y 

Sundstrand Mch. Tool “ag 2531 
Rockford, III 


Blossom Road, 


Detroit 


Tith St., 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Bullard Co., Bridgeport 6, Conn 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Clearing Div., of U.S. Industries, Inc., 6499 W. 
65th St., Chicago 38, III 

Cosa Corp., 405 Lexington Ave., New York 17, 
N. Y 


Gorton Geo., Mch., Co., 1110 W. 13th St., 
Racine, Wis 

Greaves Macnine Tool Div., 2009 Eastern 
Ave., Cincinnati, Ohio 

Hardinge oe Inc., 1420 College Ave., El- 


Milling Machine Co., 505 Fulton 
Rockford, Ill. 
Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
Nichols, W. H. Ca. Waltham 54, Ma 
Sheldon Machine Co., Inc., 4240- 4258 N. Knox 
Ave., Chicago 41, Ill. 


MILLING MACHINES, Knee Type Ram 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence |, R. |}. 

Gorton Mch. Co., 1321 Racine St., Racine, Wis. 

Kearney & Trecker Corp., 6784 ‘WwW. National, 
Milwaukee 14, Wis. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Knee Type Rise 
and Fall 


Cincinnati ping & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Gas corm 405 Lexington Ave., New York 17, 
N. 


Nichols: W. H. Co., Waltham 54, Mass. 
Orbon, Kurt Co., ‘42 Exchange Place, Jersey 
City, N 


MILLING MACHINES, Knee Type Turret 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MILLING MACHINES, Knee Type, 
Vertical 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. 

Cincinnati Milling & Grinding Menes., Inc. 4io1 
Marburg Ave., Cincinnati 9, O 

Clearing Div., of U.S. eopeeries, ine, 6499 W. 
65th St., Chicago 38, 

Cosa Corp., 450 Rie ‘Ave., New York 17, 
N. Y. 

Gorton, George, Mch. Co., 11110 W. 13th St., 
Racine, is. 

Homestrand, Inc., Larchmont Lo 

Kearney & Trecker Corp., Sian W. National, 
Milwaukee 14, N. Y. 

Nichols, W. H. Co., Waltham 54, Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


sey City 2, N. : 
Russell, Hothrok & Henderson Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


MILLING MACHINES, Planer Type 


Berthiez, Charles, 5 Rue Montalivet, 
France 

Consolidated Mch, vous Div., Blossom Road, 
Rochester 10, N. 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

G & L and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn 
R.R., Evanston, Cincinnati, Ohio 

Hamilton Div., Baldwin- Lima-Hamilton Corp., 
Hamilton, Ohio 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, . 

Kearney & Trecker, vai 6784 W. National, 
Milwaukee 14, Wis 

Orban, Kurt Coy Inc., 42 Exrhange Place, Jer- 
sey Ci 

a A Mch. Tool Co., 2531 ith St., 
Rockford, Ill. 


Paris, 


MILLING MACHINES, Spar 


Cincinnati Milling & Grinding “a ter 
4701 Marburg Ave., Cincinnati Ohio 

Cosa Corp.. 405 Lexington Ave., eae York 17, 
N. 


G& "ty and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, is 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Kearney & Trecker So 6784 W. National, 
Milwaukee 14, 

Sundstrand Mch. Toul Co., 2531 Iith St., 
Rockford, Ill. 


Inc., 


MOLDING MACHINES, Plastic 
Baker Brothers Inc., 1000 Post Ave., Toledo 


, Ohio 
Elmes Eng. Div., American Steel Pounerien, 
1150 Tennessee Ave., Cincinati 29, 
78 River St., , 


Mount Gilead, Ohio 


Fellows Gear Shaper Co., 
field, Vt 
Hydraulic Press Mfg. Co., 


MOTORS, Air 


Ingersoll-Rand Co., Phillipsburg, N. J. 


MACHINERY, May, 1959 











BULLARD 


“H.B.M., Model 75 
is better than any 
other machine we’ve 
CAT] <=) | 





TABLE /¥ 


63) <5 
ay ENS 


“a % 











This statement by Mr. John Gruber, Plant 


Foreman of George Hantscho and Company, Inc., 


Mount Vernon, New York, manufacturers of printing equipment, 


sums up their experience since installing the Bullard 4” H.B.M., Model 75, in June 1957 


He further states “our presses and paperfold- 
ing machines are made to order and each job 
varies from the one before it. Because of this, 
we can't use assembly line or mass production 
techniques.” 


“The only mass production we have is the ma- 
chining of holes in cast iron, up to as many as 
105 in a side frame. Since we've been using our 


THE BULLARD COMPANY 


Bullard H.B.M., Model 75, with BULLARD 
AUTOMATIC POSITIONING we have not 
spoiled a single piece due to the malfunction- 
ing of the machine.” 


Bullard 


ory on the 
it will pay 


Do you know the full st 


H.B.M., Model 75? If not, 

you to call your nearest oN 

} og Engineer — 
ullard Sales ( | ee 

A d to give you all the details or ¥ 

gla give 2 





BRIDGEPORT 9, 














ome. i. i 
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Product Directory 





MOTORS, Electric 


Lincoin Electric Co., Cleveland 17, Ohio 


MOTORS, Hydraulic 


Barnes, John S. Corp., Rockford, III. 
Denison En meering, Div. American Brake Shoe 
Co., 1152 Dublir, Rd., Columbus 16, Ohio 
Ex-Cell-O Corp., 1200 ‘Oakman Bivd., Detroit 
32, Mich 

Hydraulic Press Mfg. Div 

Oilgear Co., 1569 
Wis 

Sundstrand Mch. Tooi Co., 2531 
poenterd, til. 

Vickers, inc., Detroit 32, Mich. 


Gilead, Ohio 
w. Pioes St., Milwaukee, 


Lith St., 


MULTIPLE INSPECTION GAGES—Scee 
Gages, Multiple Inspection 


Pane MACHINES, Dial 


Brothers Inc., 
0, Ohio 
Barnes Drill Co., 
il 
Baush Mch. Tool Co., 
field, Mass. 
Bodine Corp., 317 Mt. Grove St., 
Conn. 
Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich 
Cross Co., P. O. Box 2835, Park Grove Postal 
5, Mich 
, 594 Johnson Ave., Brook- 


1000 Post Ave., Toledo 


£14 Chestnut St., Rockford, 


15 Wason Ave., Spring 


Bridgeport 5, 


lyn 37, N 

Federal Products Corp., 1144 Eddy St., Provi- 
dence | 

Greenies Gros. & Co., 2136 12th St., Rock- 
ord 

Kingsbury Mch. Tool Core. 

Lamb, F. Joseph Co., 5663 
Detroit 34, Mich. 

National Automatic Tool Co., S. 7th N. St., 
Richmond, Ind. 

Syder Corp, 3400 E. Lafayette Ave., 


Sundstrand Mch. Too! Co., 2531 lIth St., 
Rockford, Hil, 

Verson Alisteel Press Co., 
Ave., Chicago 19, Ill, 


Keene, N. H. 
E. Nine Mile Rd 


Detroit 


9309 S. Kenwood 


MULTIPLE-STATION MACHINES, 
Transfer Type 
~— a Inc., 100C Post Ave., 
Barnes Drill Co., 814 Chestnut St., 

il 


oom Mch - ol Co., 
f.eld, Ma 

Buhr Mch To ol Co., 839 Green St., Ann Arbor, 
Mic 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Milling Mch. Co., Cincinnati 9, Ohio 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chica jo 38, 

Cross Co., 30x 4835, Park Grove Postal 


Sta., Detroit 5, Micn. 

Davis & Thompson Co., 4460 N. 124th St., 
Wis. 
1200 Oakman Bivd., 


Milwaukee |! 
2136 - 12th St., 


Toledo 
Rockford, 


15 Wason Ave., Spring- 


Ex-Cell-O Corp., 
32, Mich 

Greenlee Bros. & Co., 
ford, Il. 

Heald Machine Co., 
ter 6, Mass 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

La Maire Machine Tool Nam 2657 S. Telegraph 
Road, Dearborn, Mich 

Moline Tool Co., 102-20th St., Moline, Il. 

National Automatic Tool Co., S. 7th’ N. Sts., 


Richmond, Ind. 
— Co., | New Bond St., 


Detroit 
Rock- 
10 New Bond St., Worces- 


Worcester 6, 
snyder Co Corp., 3400 E. Lafayette Ave., Detroit 
Sundietrena Mch., Tool Co., 2531 IJIth St., 
Rockford, Ill. 
Ave., Chicago 19, wh 


Waterbury Farrel! Four dry & Mach. Co., Water- 
bury, Conn. 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 
Wales-Strippit, Inc., Akron, N. Y. 








Avtomatic operation — 
from loading to final cut- 
off. Handles solid bar 
stock up to 3” O.D.—tub- 
ing up to 8” O.D. Cuts 
any material that can be 
turned. 16 spindle speeds. 


FASTER AUTOMATIC CUT-OFF 
Tubing, Pipe and Bar Stock 


The Modern Automatic Cutting-Off Machine and Bar 
Feeder Combination, 
lengths of tubing, pipe and bar stock. With this com- 
bination the entire load is fed to the cutting-off ma- 
chine without attention of an operator. 
available for any maximum length bars. 
single crank adjustment needed—for stock diameter. 


Has complete specifications of all models. Illustrates 
parts that are being formed, grooved, flanged or 


shown above, handles random 


Feeders are 
Only one 


WRITE FOR CATALOG 


NUT SETTERS—See Screwdrivers, etc. 
NUTS—See Bolts, Nuts and Screws 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1858 S. Kilburn Ave., Chi- 
cago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cities Service Oil Co., 70 Pine St., New York, 


Houghton, E. F. & So. 303 W. Lehigh Ave., 


Tarte 6 ay 

Shell Oil Co., Psote St., New York, N. Y. 

Sinclair Retining e. 600 - Sth Ave., New 
York, N. Y. 

Standard Oil Co. (Indiana), 910 S. Michigan 
Ave., Chicago 80, Ill. 


OPTICAL FLATS 


Crane Poking Co., 6400 Oakton St., 
Grove 
DoALL Ty Des Plaines, III. 
Scherr, : Inc., 200 Lafayette St., 
New Y we 
Van Keuren Co., 176 Waltham St., Watertown 
, Mass. 


Morton 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 


Crane Packing Co., 6400 Oakton St., 
Grove, Ill 


Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 


Morton 


PAINTING EQUIPMENT, 
Spraying Equipment, Metal 


Spray—See 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., De Plaines, III. 

Starrett, The , Co., Athol, Mass. 
Walker, O. S., Co., Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 


Allegheny Ludium Steel Corp., Regn, Pa. 

Bethlehem Stee! Co., Bethlehem, 

—— Stee! Co., 105 W. Bern St, Reading, 
enna 

Ryereen Joseph T. & Son, Inc., 16th & Rock- 

ts., Chicago 8, Ill. 

United States Steel Corp., National Tube Co., 

Div., 436 7th Ave., Pittsburgh, Pa, 


chamfered and cut off in a single operation at 
a high rate of speed. Also describes the auto- 
matic feeder, hot spinning machine for seal- 
ing ends of tubing, and the Modern Safety 
Drill Table. 


MODERN MACHINE TOOL CO. 
2005 LOSEY AVENUE 
Jackson, Michigan 


PIPE AND TUBING MILLS, Electric-weld 
Vode Co., 5504 Walworth Ave., Cleveland 2, 
io 








PIPE AND TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, 
1925 Lapeer Ave., Port 
230 Park Ave., 


Mueller Brass Co., 
Huron, Mich 
Revere Copper. & ee Inc., 

New York 17, N. 
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A 3M Case History Report 


O 


GRINDING PRODUCTION INCREASED 50% 
WITH “WETORDRY” BELTS 





MANUFACTURER: Dictaphone 
Corporation 


ADDRESS: Bridgeport, Conn. 


ONIGNIYD NOISIDIad 


PRODUCTS MANUFACTURED: 
Dictating Equipment 





3M ABRASIVE USED: 
“‘WETORDRY” Tri-M-ite Cloth Belts 





HOW 3M ABRASIVES ARE USED: 
Sizing bottom side of cast 
magnesium main frame of 
Dictaphone dictating machine, to 
remove burrs and casting 
imperfections for true flatness. 


OPERATIONAL DATA ON 3M 
METHOD: Grit 60 ‘‘Wetordry 
Tri-M-ite’’ Cloth Belt is used on an Engleberg Huller BG8 Grinder. Constant flow of 
water is maintained over grind surface of the magnesium. 


OPERATIONAL DATA ON PREVIOUS METHOD: A competitive brand of abrasive belt 
was used for the same operation. 

PROVEN ADVANTAGES OF 3M METHOD: Production increased 50% per belt—from 
900 pieces with the former belt to 1,350 pieces per 3M Belt with no loss in time or 
decrease in quality. 

OTHER 3M ABRASIVE PRODUCTS NOW IN USE: ‘“‘Three-M-ite Resinite’’ Cloth Belts 


are used to finish aluminum trim bands; “Tri-M-ite’’ Cloth 'PG’’ Wheel used to pre- 
polish dictating belt mandrel ends. 





WANT MORE INFORMATION? Send for free manual, ‘“3M Method of Belt Grinding and 
Finishing.’’ Just write on your letterhead to 3M Co., St. Paul 6, Minn., Dept. TV-59. 


“Wetordry”, "Tri-M-ite", “Resinite”, and “Three-M-ite” are registered trademarks of 3M Co., St. Paul 6, Minn, 
Export: 99 Park Ave., New York. Canada: London, Ontario 


aECOM™NM 
GS ton usa cones ~% @ . 
So 3M Coated Abrasives 
ABRASIVES “WETORDRY” CLOTH BELTS 
A orsmousTar <A 
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YOUR PROFITS? 


It can, you know. For every last piece of it represents 
money — money that belongs in your profit pile, not your 
scrap pile. 

How do you evict this larcenous lodger? It starts disappear- 
ing as soon as you call Wheelock, Lovejoy — your local steel 
service center. W-L offers an extensive variety of special alloy 
steels — and you get them cut-to-size. By ordering your steel 
as you need it, you can practically eliminate waste. And you 
save important floor space by reducing your inventory. 

Complete W-L facilities — including expert metallurgical 
service — are at your disposal now. See listing below for the 
W-L Branch nearest you. For complete technical information 
on grades, applications, heat treating, etc., write today for 
your FREE COPY of the Wheelock, Lovejoy Data Book. 


W-L STEEL SERVICE CENTERS — Cambridge « Cleveland 
Chicago * Hillside, N. J. * Detroit * Buffalo « Cincinnati 


AGENTS — Southern Engineering Company, Charlotte, N.C.; 
Sanderson - Newbould, Ltd., Montreal & Toronto 


WHEELOCK, 
LOVEJOY: 


& COMPANY, ING. enn 


138 Sidney St., Cambridge 39, Mass. |WAREHOUSE ASSN 
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PIPE THREADING AND CUTTING 
MACHINES 


Davis & Thom Co., 4460 N. 124th St., 
Milwaukee 10, Wis. 

Landis Machine if 4 Inc., Waynesboro, Pa. 

Sheffield Corp., Box’ 893, “Dayt: on |, io 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Sapien, Charlies, 5 Rue Montalivet, Paris, 
ran 

Consolidated Mch. Tool Div., Rochester, N. Y. 

Gray, G. A. Co., 3611 Woodburn Ave., Cincin- 
nati, Ohio 

Hamilton Div., Balwin-Lima-Hamilton Corp., 
= in, Kurt Co., Inc., 42 Exchange Place, Jer- 

y City = N. J. . wi 

Rocktord ‘Machine Tool Co., 2500 Kishwaukee 

St., Rockford, Ill. 


PLASTICS AND .PLASTIC PRODUCTS 
commen Kodak Co., 343 State St., Rochester 4, 


Gah Mch. Co., Madison, W 


aa - Steel Corp., Nat’‘l og Div. Pittsburgh, 
a. 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDER, Automatic 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 
se Press Co., 511 Division St., Elkhart, 
n 


Producto Machine Co., 985 Housatonic Ave., 
Bridgeport 1, Conn. 

U. S. Tool Co., 255 N. 18th St., Ampere, East 
Orange, N. J. 


PRESSES, Arbor 


oy Steel Foundry & Machine Co., Birds- 

oro, Pa. 

one Eng. Div., American Steel Pomme, 
1150 Tennessee Ave., Cincinnati 29, Oh 

Logansport Machine Co., Inc. Logansport, “ind. 

Threadwell Tap & Die Corp., 16 Arch St., 
Greenfield, Mass. 


PRESSES, Assembling 


Allen, Alva Industries, Clinton, Missouri 
er Sy W. Co., 1375 Raff Rd., S.W., Canton, 
io 
Denison Engineering Div., American Brake Shoe 
Co., 1152 Dublin Rd. ‘Columbus 16, Ohio 
Elmes Eng. Div. American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
7 % we Co., 1253 W. 12th St., Erie, 
en 
Federal Press Co., 511 Division St., Elkhart, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie rang a Corp., 470 Woodward 
Ave., Butfalo 17, 

Northern ve Ay *y ‘Mach. Corp., Melrose 
‘ar’ 


PRESSES, Blanking, Stamping 


Alien, Alva Industries, Ciinton, Missouri 

Birdsboro, Si Steel Foundry & Machine Co., Birds- 
oro, 

Bliss, E. W. Co., 1375 Ratf Rd., S.W., Canton, 
hi 


io 
as apetnataie Engineering Co., Chambersburg, 


Cloasra. ow, of U. Industries, Inc., 6499 W. 
65th , Chicago 33, ti. 
BR... t.) ‘Crane & Engineering Co., Wickliffe, 


Ohio 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danity Machine Spec.a:ties, Inc., 2100 South 
Laramie, Chicago 50, Iii. 

Denison Engineering, Div. American Brake Shoe 
Co., 152 Dublin Rd., Columbus 16, Ohio 
Feceral Press Co., 511 Division St., Elkhart, 

Ind 


Hydraulic Press Mis. & ., Mount Gilead, Ohio 
L +3 Press Corp., 1631 Sterling Ave., Elkhart, 
nd. 


(Continued on page 276) 
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BLADE L 


It could be minutes . . . where a high 
surface feed rate is calculated to re- 
move a lot of metal, fast. 


Or, it could be hours . . . where a 
slower sfm rate means a smaller pile 
of chips, but lengthened blade life. 


The point is, every job has a different 
set of variables that affect perform- 
ance characteristics and costs. And 
an essential part of our product is a 
study of these variables to help you 
develop the lowest cutter costs con- 
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sistent with improved performance. 
We consider your machine, work 
piece, feed rate, depth of cut, speed 
and finish requirements. Only after 
this information is pooled with your 
own knowledge of the application— 
costs and performance of present 
equipment—is any cutter or grind- 
ing technique recommended. 


We would welcome the opportunity 
to tell you more about this unique 
cutter selection service. Write: 


This helpful new booklet 
tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance, 
Ask for a free copy of 
booklet No 68B. 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


505 FULTON AVENUE « ROCKFORD, ILLINOIS 
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"SHORE 


SURE’ 


HARDNESS TESTING 


Shore's Improved Direct Readin 
Scleroscope (above) and Standar 
Recording Scleroscope (below) with 
dial graduated in standard Sclero- 
scope and equivalent Brinell and 
Rockwell “C” Hardness Numbers, 
are able to perform over 1000 hard- 
ness tests per hour. Both Sclero- 
scopes are completely portable, op- 
erative on all types and sizes of met- 
als, are reliable in hands of non- 
technical help, and show no visible 
injury signs on finished surfaces. 
rite for free brochures on these 
instruments. 
Direct Reading 
Scleroscope shown 
above with special 
Swing Arm & Post 
Assembly. Height 
popacity 9”, reach 
14”. To be 
mounted on bench 
for testing large 
objects. Supplied 
with two test 
blocks and 
diamoad hommer 


Standard Recording 
Scleroscope (right) 
with Clamping 
Stand, jaw 
capacity 3” high x 
24," deep. Sup- 
plied with follow- 
ing accessories: 
diamond hammer, 
hard and soft test 
block, V block for 
testing rounds, and 
steel carrying case. 


THE SHORE INSTRUMENT 
and MANUFACTURING Co., Inc. 





Lodge & Shipley Kon 3055 Colerain Ave., Cin- 
cinnati 25, On 

Minster Machine Co., Minster, Ohio 

Niagara Machine & yoo! Wks., 637 Northland 
Ave., Buffalo li, » A 

Sales Service A Co., 2363 Uni- 
verenty Ave., St. Paul, Minn 

U. S. Tool Co., Inc., 255 N. 8th St., Ampere, 
East Orange, N. J. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


Waterbury Farrel Foundry & Mach. Co., Water- 
Dury, onn. 


PRESSES, Briquetting 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Denison En ineering Div., American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div. American Steel oundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Closed-Die Forging 

Ajax Manufacturing Co., 1441 Chardon Rd., 
Cleveland 17, Ohio 

Birdsboro Steel Foundry & Machine Co. 
boro 


, Birds- 
Pa. 
Bliss, E. W. Co., 


1375 Raff Rd., S.W., Canton, 


hio 

Gpeoiue Engineering Co., Chambersburg, 
Clearing Div., of U.S industries, Inc., 6499 W. 
h St., Chicago 38, 
am. Eng. Div. Rinne Steel Foundries, 

1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill 


PRESSES, Coining, Embossing 


Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa 


Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 
rng Engineering Co 


, Chambersburg, 

a. 

Clearing Div., of U. S. eeetrian, Inc., 6499 W. 
65th St.. Chicago 38, 

Cleveland Punch & Bey — Co., 3917 St. 
Clair Ave., Cleveland 14, 

Danly Machine Specialties, ine., 2100 South 
Laramie, Chicago 50, 

Denison Engineering, Div. _ Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Eimes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Hydrautic Press Mtg. Co., Mount Gilead, Ohio 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Alistee! Press A 9309 S. Kenwood 
Ave., Chicago 19, lil 

Waterbury Farrel Foundry & Mach. Co., Water- 

bury, Conn 


PRESSES, Die Sinking (Hobbing) 


Birdsboro Steel Foundry & Machine Co 
boro, Pa 
Bliss, E. W. Co., 


, Birds- 
1375 Raff Rd., S.W., Canton, 


hio 
Ceeiwre Engineering Co., Chambersburg, 
Clearing. ~~ of U. S. industries, In 
65th Chicago 38, III 
Elmes Eng. Div., American Steel 


1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 


1253 W. 12th St., Erie, 
Penna 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allisteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn 


c., 6499 W. 


Foundries, 


PRESSES, Die Tryout 
Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 

Cone Dw, of U. S. industries, Inc., 6499 W. 
65th , Chicago 38, 

Sanuean ‘Punch & Bey Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Elmes Eng ‘Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 


For more data, circle this page number on inquiry card 


a 2 Sete Co., 1253 W. 


Federal Press Co., 511 
nd. 


12th St., Erie, 
Elkhart, 


Hydraulic Press Ate. Co., Mount Gilead, Ohio 
es Press Corp., 1631 Sterling Ave., Elkhart, 


Minster Machine Co., Minster, Ohio 

Niagara Machine & ‘Tool Wks., 637 Northland 
Ave., Buffalo 11, 2 

Producto Machine 50. 985 Housatonic Ave., 


Bridgeport 1 
Verson Allsteel Press ate 9309 S. Kenwood 


Ave., Chicago 19, 


Division St., 


PRESSES, Drawing 


Allen, Alva Industries, Clinton, Missouri 
wr, ang Foundry & Machine Co., Birds- 
boro 
Bliss, E. Wy. Co., 1375 Raff Rd., $.W., Canton, 
hio 
Cincinnati Milling & Grinding Machines, Inc., 
4710 Marbur ee Cincinnati 9, Ohio 
Comme, ~~ S. Industries, Inc., 6499 W. 
oN oh o 38, Ill. 
Cleveland “Crane Engineering Co., 


Wickliffe, 
Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 
Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, lil. 
Denison , Fagneerne, Div. American Brake _— 
Dublin Rd., Columbus 16, 
Elmes ny Div., American Steel ew 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna 

Hydraulic Press Mf 

L > J Press Corp., 
Ind. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & r°2! Wks., 637 Northland 
Ave., Buffalo 11, 

Verson Allsteel ier’ Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 


¥.< Mount Gilead, Ohio 
631 Sterling Ave., Elkhart, 


PRESSES, Extrusion 


i Foundry & Machine Co., Birds- 
oro 
ar > E. W. Co., 1375 Raff Rd., S.W., Canton, 


Clearing Div., of U. S. jnsasetrion, Inc., 6499 W. 
65th St., Chicago 38, 

Danly Machine peciaities, Inc., 2100 South 
Laramie, Chicago 50, 

Crna Eng. Div. Pl Steel _ Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg Co., Mount Gilead, Ohio 
Verson Allsteel al Co., 9309 $. Kenwood 

Ave., Chicago 19, Ill. 


PRESSES, Foot 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Niagara Machine & hg Wks., 637 Northland 
Ave., Buffalo 11, 
Producto Machine es, 
Bridg port 1, Conn. 
—— listee! Press Ce., 

Chicago 19, Ill. 
WaterSus Farrel Founc dry & Mach. Co., 
bury, Conn. 


‘os Housatonic Ave., 
9309 S. Kenwood 


Water- 


PRESSES, Horning 
Bliss, E. W. Co., 1375 Raff Rd., S$.W., Canton, 
Ohi 


io 
— Div., of U. S. Industries, Inc., 6499 W. 
h St., Chicago 38, Ill. 
cuca ‘Punch & Shear Wks. Se, 3917 St 
Clair Ave., Cleveland 14, Oh 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave. Lg ey 29, Ohio 
Hydraulic Press Mfg. Mou Gilead, Ohio 
Minster Machine Co., Minster, Oh 
“—— Machine & Tool Wks., 637 Northland 
Buffalo 11, 
Vemma’ Allsteel Press Co., 9309 S. Kenwood 
ve., Chicago 19, 
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Ruggedly built 

for day-in, day-out 
steady production 
—this 400-ton 
Cleveland 4-point 
Press has a 60 x 84” 
bed area; stroke 
of slide, 18”; slide 
adjustment, 12”; 
shut height, 54”; a 
dependable work- 
horse for profitable 
production. 


CLEVELAND 
PUNCH & SHEAR 
WORKS CO. 


Pioneers in Cost-Cutting 
Metalworking Presses, 
Fabricating Tools. ff 


This 300-ton 
Straight-Sided Double 
Crank Press has a 
60 x 84” bed area and 
shut height of 40”. 
Stroke of slide, 18”; 
Slide adjustment, 10”. 
This double crank 
press offers maximum 
accuracy and 
die life—minimum 
maintenance and 

per-part cost. 


Here’s how they pay for themselves! 


CLEVELAND PRESSES 


INCREASED PRODUCTION * ECONOMY OF OPERATION * MINIMUM MAINTENANCE 


Each of these Cleveland Presses features the 
patented Cleveland Drum Type Friction Clutch— 
easily adjusted, uses less power, assures minimum 
down-time. For lower operating costs, it provides 
quicker starting and stopping to boost production. 


For proven metalworking economy, Cleveland 
has 12 different types of presses: Inclinable, Horn- 
ing, Gap, Trimming, Knuckle-Joint, Toggle, 
Straight Sided Crank, Straight Sided Eccentric, 
Single Point, Two Point, Four Point, and Four 
Point Underdrive—each in a wide range of capaci- 
ties, bed areas, stroke of slide, etc. Investigate how 
you get BETTER stampings for LESS with a 
Cleveland Press. AA-9518 


THE 


CLEVELAND 


PUNCH & SHEAR WORKS CO. 


Power Presses 
Fabricating Tools 


Punching Tools & Dies 
Established 1880 


E. 40th and St. Clair Avenue, Cleveland 14, Ohio 


MACHINERY, May, 1959 


This Cleveland 

200-ton Straight 

Sided Single 

Crank Press is ruggedly 
built to meet your 
trimming, blanking, 
drawing and other press 
needs. Bed area, 

42 x 36”; stroke of 
slide, 12”; slide 
adjustment, 6”; shut 
height, 26”. 


i » 
tiie Riitiine cine ip te oo 


—— 


a a 
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PRESSES, Notching 


Allen, Alva industries, Clinton, Missouri 

Clearing | tt of U.S. Industries, Inc., 6499 W. 
65th Chicago 38, III. 

Minster Tochens Dre Minster, Ohio 

Niagara Machine & ‘Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson A\listeel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 


Wales- Strippit, Inc., | N. Y. 


PRESSES, Punching, Piercing 

Allen, Aiva Industries, Ciinton, Missouri 

Beatty Machine & Mfg. Co., Hammond, Ind. 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 
Ohio 


Clearing, pm, of U. S. 7 ia aioe Inc., 6499 W. 


Chie 


te) 
cana foes te Engineering Co., Wickliffe, 
Oh 


io 

Cleveland Punch & Shear Wks. OO 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, ine, 2100 South 
Laramie, Chicago 50, 

Elmes Eng. Div., A9M Steel foumdites, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Federal Press Co., 511 Division 3. Elkhart, 
Ind, 


- - J Press Corp., 1631 Sterling Ave., Elkhart, 
nd. 


min ter Machine Co., Minster, Ohio 

Niagara Machine & ool Wks., 637 Northland 
Ave.. Buffalo 11, N. 

Verson Allsteel Press és, 9309 S. Kenwood 
Ave., Chicago 19, 

Wales-Strippit, Inc.,; , am i. Ve 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn, 


PRESSES, Quenching 
Gleason Wks., 1000 University Ave., Rochester 
—e 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., Birds- 


boro, Pa. 
Bliss, E. W Co., 1375 Raff Rd., S.W., Canton, 
Gpsontwe Engineering Co., Chambersburg, 


Cincinnati Milling & Grinding Machines, Inc., 
4701 Marbur we. Cincinnati 9, Ohio 

Cleqne,. ee. S. Industries, inc., 6499 W. 
65th Noh 3 38, il. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohi 
Niagara Machine & ie Wks., 637 Northland 

Ave., Buffalo 11, 
Verson Allsteel Press. C6, 


9303 S. Kenwood 
Ave., Chicago 19, 


PRESSES, Trimming 


Allien, Alva Industries, Clinton, Missouri 

Birasboro Steel Foundry & Machine Co., Birds- 
boro, Pa 

Bliss, &. W. Co., 1375 Raff Rd., $.W., Canton, 


hio 
Chembersburg Engineering Co., Chambersburg, 
Pa 


Come, By of U. S. paieetrion, Inc., 6499 W. 
65th Chicago 38, 

eas Punch or Wks., Co., 3917 St. 
Clair Ave., Clevelana 14, Ohio 

Danly Machine Spagenttes, Inc., 2100 South 
Laramie, Chicago 50, 

Denison cenaineerin Div. 
Shoe Co., 1152 Bub 
Ohio 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave. , Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th ‘St, Erie, 
Penna. 

on Press Co., 511 Division St., Elkhart, 
nd. 

Hydraulic Press Mie Mount Gilead, Ohio 
és 4 Press Corp., 1631 Sterling Ave., Elkhart, 


Minster Machine Co., Minster, Ohi 

Niagara Machine & ool Wks., 637 Northland 
Ave., Buffalo 11, 

Verson Allistee!l AY =. 
Ave., Chicago 19, Ill. 


American Brake 
lin Rd., Columbus 16, 


9309 S. Kenwood 
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PROFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, III. 


PUMPS, Coolant and Lubricant 


Barnes, John S., Comp, Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des Piaines, Ill 

Ingersoll-Rand ce., Prilipeoung N. J. 

Logansport Machine Co., inc io Center Ave., 
Loga..sport, Ina. 

Ruthman Machinery Co., 


1809 Reading Rd., 
Cincinnati, 2, Ohio 


PUMPS, Hydraulic 
Barnes, John S., Corp., Rockford, Ill. 

Brown & Sharpe Mfg. Cc., Providence, R. |. 
Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Eimes Eng. Div., American Steel —. 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Div., Mount Gisoa, Ohic 
a Co., 1569 W. Pierce St., Milwaukee, 


is. 
Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 


Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 
iene Co., 1300 Rock St., Rockford, 


Chicago-Latrobe, 411 W. Ontario St., Chicage 
Hil 


Jobbers 


U, Til. 
Cleveland Twist Drill Co., 1242 49th St., 
C eveland, Ohio 
Cogsdill Twist Drill Co., Greenfield, Mass. 
DoALL Co., Des Piaines, lii. 
Greenfield Tap & Die Corp., Greenfield, Mass 
Jarvis Corp., Stack Ave., Middletown, Conn. 
Tomkins-Johnson Co., N. Mechanic =... 
Jackson, Mich. 


REELS, Stock 
National Acme Co., 170 E. 131st St., Cleveland 


10 
U. §. Tool Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel Pl., Long 
Island City 1, N. Y. 


‘ 


RIVETERS, Portable 


Chicagu Pneumatic Tool Co., 
ve 


6 E. 44th St., 
New York, 


RIVETERS, Stationary 


Brown & Sharpe Mfg. Co., 35 Promenade St., 
Providence 1, I. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Russell, Holbrook & Henderson Inc., 292 Madi- 
son Ave., New York 17, N. Y. 


Tompkins-Johnson Co., 617 N. Mechanic St., 


Jackson, Mich. 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 

Houghton, E. F. & Co., Sas W. Lehigh Ave., 
Pniuadeiphia 33, Penn 

Ser Inc. a 26 | Rector St., New York, 


George ee Inc., 200 Lafayette St., 
New York 12, N. Y. 
Shell Oil Co., 50 Ww. 50th St., New York, N. Y 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 

og Hy -Blum Mfg. Co., 5700 W. Blooming- 
dae Ave., Chicago, Iil. 

Come Mfg. Co., 60 Governor St., Hartford, 


Circular Tool Cr. Inc., 765 Allens Ave., Provi- 
dence 5, 

DoALL Co., uw Paines, 

Espen- -Lucas Mach works, Priodelghio, Pa. 

Motch & eyes Mchy. C 88 E. 70th 
St., <—“ye 3, 

Starrett, The L a Co , Athol, Mass. 


SAW BLADE SHARPENERS 
—_ Corp. 405 Lexington Ave., New York 17, 


ae. ae Machine Works, 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 


Front St. and 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, III. 

DoALL Co., Des Piaines, Ill. 


SAWING MACHINES, Circular Blade 

Consolidated em. . ae Div., Blossom Road, 
Rochester 10, 

Espen-Lucas A Be Works, esas St. and 
Girard Ave., Philadelphia, 

Motch & Merryweather _Mehy. Sn, 888 E. 70th 
St., Cleveland 3, Oh 

Ty-Sa-Man Machine Co, Inc., 1093 White Ave., 
Knoxville, Tenn. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Chicago Pneumatic oot Co., 6 E. 44th St., 
New York 17, N. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 

a Corp., 317 Mt. Grove St., Bridgeport 5, 
onn. 


Chicago Panwnaiic Tool Co., 6 E. 44th St., 
New Yor 


ee — ge P. O. Box 2119, Houston, 


Consolidated =. a Div., Blossom Road, 
Rochester 10, 


(Continued on page 280) 
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MéM blades assure 


less cost per cut 


OTCH & MERRYWEATHER offers 
every user of slitting, slotting and cut-off 
blades three outstanding cost-saving advantages. 


First, M&M’s Triple Chip sawing method 
enables you to take “bigger bites” at higher 
speeds. Distributing cutting strain evenly, it 
greatly lengthens tool life. 


Second, factory repair, resharpening and 
resegmenting service, the fastest in the industry, 
minimizes costly downtime . . . reduces your 
investment in inventory. 


Third, Motch & Merryweather manufactures 
a complete line of cutting blades to meet every 
circular sawing requirement. Buying all your 
blades from a single source—your local M&M 
dealer—saves valuable purchasing manhours, 
assures consistently high quality blades. Call 
him today. 


FReEe— Send today for your 
copy of M&M's Circular Saw- 
ing Handbook, a pocket-sized 
guide to sawing operations. 





Availability 














| “Vera n) Aaa 
le RYN EATRIES 





Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 
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Cross Cow P.O, Box 3835, Park Grove Postal SCREW MACHINES, Single-Spindle SCREWS, Cap, Set, Self-tapping, ete.— 
Scully-Jones & Co., 1906 Rockwell St., Chicago Automatic See Bolts, Nuts and Screws 
8, ili Brown & Sharpe Mfg. Co., Providence, R. |. 
™ Ny? H. & Co., 400 Vulcan St., Buffalo Cosa Corp, 405 Lexington Ave., New York 17, 
N. 
Gon Grinding Machine Co., 3901 Christopher SEALS AND RETAINERS—Oil or Grease 
Bos troit Mich 
SCREW MACHINES, Hand—See Lathes Gisholt Mch. Co., 1245 £. Washington Ave., —— Mes age Co., 6400 Oakton St., Morton 
‘ Mad 10. Wis Grove, ° 
Turret, Ram-type, Saddle-type Gorton, George Mch. Co., 1110 W. 13th St., Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Racine, Wis. Chicago, Illinois 
. . National Acme Co., 170 E. 131st St., Cleve- 
SCREW MACHINES, Multiple-Spindle land, Ohio 
Automatic New Britain Mch. Co., New Britain-Gridley 
Mch. D:v., New Britain, Conn . 
Groeniee Bros. & Co., 2136 12th St., Rockford, Russell, Holbrook & Henderson, Inc., 292 Madi- mncsnngysom yd oo. . =o 
n ° O 
National Acme Co., 170 E. 31st St., Cleve son Ave., New York 17, N. Y — ri oO. estnu F ckford, 
and, Ohio t Mch. Tool Co., 2531 IIth St 
oo wy os Kaige en New Britain-Gridley eg et ‘Mh _ s sat 
Cc iV., ew ritain, Conn 
Scherr, George ee Inc., 200 Lafayette St., SCREW PLATES 
wivew verve, bs 6701 ¢c Greenfield Tap & Die Corp., Greenfield, Mass 
arner wase o., arnege Ave, hreadwell Tap & Die Co., 16 Arch St., Green- 
Cleveland 3, a. field, Mass. SET-UP EQUIPMENT 
Armstrong Bros. Tool Co., 5213 W. Armstrong 
. hicago 46, lil. 
Lufkin Rule Co., Saginaw, Mich. 
Pr TOT ? <r Starrett, The L. S., Co., Athol, Mass. 
. ; Williams, J. H. & Co., 400 Vulcan St., Buffalo 
we Te 


Automatic connecting rod assembly machine manufactured by 
Gilman Engineering. Stations on machine must index accurately 


and rapidly and be completely free of bounce, vibration and iner- SHAPERS, Cronk end Hydraulic 


z , : > Cincinnati Shaper Co., P. O. Box 111, Cincin- 
tial deflection. High speed photography provides the only effec- nati_11, Ohio 

. ° ° .. ia . Cosa Corp., 405 Lexington Ave., New York 17, 
tive means of assuring that the machine is indexing accurately. N. Y 


Nebel Machine Too! Corp., 3401 Central Pkwy, 
Cincinnati 25, io 

Orban Kurt Co, Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, III. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


“The 
Versatility 
and 
Trouble-Free 
Performance 


of FASTAX 
make it 
my choice” 


SHAPERS, Vertical and Slotters 


Bridgeport Mches., Inc., 500 Lindley St., Bridge- 
port 6, Conn 

Consolidated Mch. ba Div., Blossom Road 
Rochester 10, N. 

Orban, gut Co. a Exchange Place, Jersey 
Cit N. 

Rockvord Meh: Tool Co., 2500 Kishwaukee St 
Rockford, lil. 






SHEARS, Alligator 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


“As a consulting 
research engineer 
specializing in 
problems applica- 
ble to high speed 
photography, I 
have used different 
makes of high speed cameras, but FASTAX remains our 
unqualified preference. Whether the application in- 


SHEARS, Rotary 
Cosa Corp., 405 Lexington Ave., New York 17, 
N. 


Niagara Mch. & Bes Works, 683 Northland 
Ave., Buffalo, ¥. 


SHEARS, Squaring 


Birdsboro Steel Fdy. & Mch. Co, Birdsboro, Pa. 
Cincinnati Shaper Co., P. O. Box 111, Cincinnati 


11, Ohio 
Cosa Corp., 405 Lexington Ave., New York 17, 


LY 

volves the study of turbulent pulp flow on a block- WILLIAM G. HYZER Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
P i > , : : ii ; cinnati 25, Ohio 

long paper machine or the flow of ink from a ball- —— Niggora Mch. & Tool Works, 683 Northland 

point pen, FASTAX produces maximum over-all quality authority on high Ave., Buffalo, N. Y. 

from a minimum of photographic skill. I frequently Cones geenEey 


travel a thousand miles or more to investigate a prob- 
lem—then return home to develop the films and view 
the results. Obviously, versatility and trouble-free per- 
formance are vital factors in our choice of a camera. 


SHEET METALS—See Strip and Sheet, 


Ferrous, Non-ferrous 





FASTAX has never let us down!” SHIM STOCK 
Laminated Shim Co., Inc., Glenbrook, Conn 
qHTOSRap, | 
WRITE for Bulletin FA-16 WF-17 FASTAX 
for more detail information. Combined motion picture SLITTING MACHINES, Rotary 
and oscillographic camera Bliss Co., E. W., Canton, Ohio 


Ww oO L L E mS &, A K —- Fh re Works, 683 Northland 


Waterbury Farrel jeune & Mach. Co., Water- 








OPTICAL COMPANY + ROCHESTER 21, N.Y. Yoder 5.."5 5504 Walworth Ave., Cleveland 2, 
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Operator machines $1200 oblique-shaped, 31” diameter cross-head plate on Nebel extension bed gap lathe in half the usual time. 


Odd shapes to 40” dia. machined to .0004” 
in 72 time on NEBEL extension bed gap lathe 


The Port Arthur, Texas plant of Koppers Co., Inc., works 
with flammable gas under high pressures. Equipment main- 
tenance demands perfect machining, with accuracy to 
four ten thousandths inches. The firm installed a Nebel ex- 
tension bed gap lathe to obtain this precision, plus the ex- 
treme versatility necessary to swing large, odd-shaped parts. 
The 28”/50” Nebel, with its 120” centers, 52” swing through 
the gap, and load-carrying capacity of over 37,000 pounds, 
satisfies Koppers’ need for a “universal” unit. It has elimi- 
nated “shut-down time” in production, machining over- 
night pieces that previously required weeks of delay for 


NeBER'«s 


replacement, being impossible to chuck or face on an ord- 
inary lathe. Often, the machine “‘doubles”’ as an engine lathe. 
Set up and geared for metric threading, ranging from 1.75 to 
80 threads per mm., offering a precision impossible and im- 
practical with competitive machines, the Nebel cuts machin- 
ing time in half on most jobs, including the numerous special 
alloys used by Koppers. 


Learn how the incomparable accuracy and flexibility of a Nebel 
extension bed gap lathe can save you time, money and space. 
Write for free detailed bulletins on the complete line today! 


Nebel Machine Tool Corporation 


34140 Central Parkway, Cincinnati 25, Ohio 
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Gp CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


Zp CAN LOWER YOUR PRODUCTION COSTS 


. . by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 


square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Jeol 


AND MACHINE COMPANY 


P.O. BOX 750 ° 


ESTABLISHED 


COLUMBUS, OHIO 
1906 


Designers and manufacturers of JIGS © FIXTURES ¢ SPECIAL TOOLS ¢@ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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SLOTTERS—See 
Slotters 


Shapers, Vertical and 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 
Allen- peetey Co., 1331 S. Ist St., Milwaukee 


4, 
Bornes, “john S. Corp., Rockford, Hil. 
National Acme Co., {70 E. 131st St., 


Cleve- 
Ohio 
Vickers, Inc., Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 
Baird prgehine Co., 1700 Stratford Ave., Strat- 


ford, 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine —— Co., 156 Wason Ave., 
fhe abe 3 

Bethlehem Steel te *Spethiehem 

Bilgram Gear & Mch. Works, (217. 35 Spring 

rden St., Philade!phia, Pa 
eS be Steel Foundry & Machine Co., Birds- 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
om * E. W. Co., 1375 Raff Rd., S. W., Canton, 
ove | ae Tool Co., 835 Green St., Ann Arbor, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 

Columbus Die-Too!l & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 


Cross Co., 3250 es. Detroit 7, Mich. 
Erie Foundry Co., Erie, P. 


Spring- 


Espen-Lucas Mch. Works, ‘Front St. and Girard 
Ave., Philadelphia 
Warren, Ohio. 
Fellows Gear Shaper Co., 78 River St., 
1245 E. Washington Ave., 
Madison 10, 
Gorton, Geo., 
Aves., Rockford, III. 
lee Co., 1201 W. 65th St., Cleveland 2, 
ve., Rockford, ‘ 
Kingsbury Mch. Tool wr 
Le Maire Machine Tool Co., 2657 S. Telegraph 
Rd., Dearborn, Mich 
E. McNichols Rd., 
Modern Industrial Engrg. Co., 
Detroit 4, Mic 
"02 20th St., i, 
Motch & Merryweather eae Co., 888 E. 70th 
St., Cleveland 3, Oh 
170 E. 131st St., Cleve- 
S. 7th and 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 
New Britain Mch. Co., New Britain-Gridley 
Ave., Hillside, N. J. 
1569 Ww. Pierce St., 
Detroit 7, Mic 
2488-90 River 
sunita Mch. & 
Verson Allsteel Press Co., 93rd St., & S. Ken- 
delphia, Pa 


Rochester, 


Oilgear Co., Milwaukee, 
Wis 


10 
Tool Co., 


Pa 
Ex-Cell-O Corp., 1260 Oakman Bivd., Detroit 
field, Vt. 
Meh Co., 1110 W. 13th St., 
Racine, Wis. 
Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Lamb, F. Joseph Co., 665 't 
Michigan Tool Co., 7171 
14230 Birwood, 
Moline Tool Co., 
National Acme Co., 
National Automatic Tool Co., Inc., 
National Twist Drill & Tool Co., 
Mch. Div., New Britain, Conn. 
1470 Chestnut 
Niagara Mch. & i* Works, 
Y 
Sheffield Corp., Box 893, Dayton 1, Ohio 
a > yr Electrical Tool Co., 
2531 1th St., 
Rockford, Ill. 
wood Ave., Chicago, Ill. 


, Mich. 
Federal Machine & Welder Co., Overland Ave., 
Gisholt’ Machine Se 
Greenlee Bros. & Co., 12th and Columbia 
Ingersoll Milling Machine Co., 565 Fulton 
H. 
a at y Mile Rd., 
Detroit 34, Mich. 
Detroit 12, Mich 
D oatggs i 
land, Ohio. 
N Sts., Richmond, Ind. 
Mich 
New Jersey Gear & Mfg. Co., 
683 Northland 
Ave., Buffalo, 
Snyder Tool & Engrg. Co., 3400 E. Lafevatte, 
Cincinnati, 
Universal Engrg. Co., Frankenmuth 2, Mich. 
Wicaco Machine Corp., Wayne Junction, Phila- 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, Ill. 

Boston’ Gear — 320 Main St., 
Quincy 71, 

Horsburgh & ar Co., 5114 Hamilton, Cleve- 
land, Ohio. 

James, D. O., Gear Mfg. Co., 1140 W. Monroe 
ot... Chicago 7, 4. 


North 
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‘‘TOUGH NUTS?...We Put Ours on 7 J 
NATIONAL Cold Nut Formers!"’ 


The slogan, “We Put Our Tough Ones on Nationals,” 
is not one we dreamed up. 


It sprang up in the trade, among the highly- 
skilled and well-equipped Nut manufacturers who 
have been meeting competently your “impossible” 
demands and your normal needs. 


Have you looked into the design variations and 
high quality attainable these days by users of 
National Cold Nut Formers? If you make Nuts, or 
other cold-formed parts (or parts which should be 
cold-formed) have you considered widening your 
range and type of work? By offering the most mod- 
ern, productive and profitable Cold Nut Formers 
available, we can help you meet quickly the growing 
demands of metalworking. 


Tool design? Our working development engineers 
— contributing daily to the science of Metal Flow — 
are at your service. 


Let us work with you. 


Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES + REDUCEROLLS « COLD HEADERS 
BOLTMAKERS + NUT FORMERS + TAPPERS + NAILMAKERS 
CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING 

PRODUCTION METHODS 


HARTFORD DETROIT CHICAGO 
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These Unusual Nuts Are Being Made 
from Various Materials (Including High- 
Carbon) on National Cold Nut Formers. 


National 144” Cold Nut Former. 
Available in sizes 4%,” to 1”. 


NATIONAL MACHINERY CO. 


TIFFIN, OHIO, U.S. A. 


a SS a 
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CSBORS 


BEFORE BRUSHING — Automotive 


clutch component . 


. with sharp edges 


plus fine ees chips and burrs still 
carried inside teet 


AFTER BRUSHING~— Edges and 
surface junctures are uniformly 
precision blended. Chips and burrs 
are thoroughly removed to help 
assure troublefree operation of 
the installed part. 


Precision finish ...in 7 seconds flat 
.capacity 360 parts-per-hour with OSBORN Power Brushing 


TWIN POWER BRUSHES deburr 
and edge-blend these parts on 7-second 
cycles. Osborn 6’’ Monitors Brushes 
operating at 1750 rpm— do the job at 
high — rates. Quality is excel» 
ent... cost is low. 


BRUSHING MACHINES «+ 
POWER, PAINT AND MAINTENANCE BRUSHES «+ 


284 


F you precision finish parts, and want to 
I do the job faster . with improved 

uality . . . at less cost—today’s Osborn 

2ower Brushing methods can help you doit. 

For example—this leading automotive 
parts manufacturer uses a dual-brush setup 
to automatically deburr and edge-blend 
precision clutch parts. In addition to the 
versatility and precise quality control he’s 
afforded by Osborn Power Brushing—he 
finds finishing operations are done faster 
and at significantly lower cost. 

It’s typical of how you can pinpoint 
savings, too. An Osborn Brushing Analysis 
—made in your plant at no cost or obliga- 
tion—is the first step. Write us for full 
details. The Osborn Manufacturing Com- 
pany, Dept. D-52, Cleveland 14, Ohio. 


BRUSHING METHODS 
FOUNDRY PRODUCTION MACHINERY 
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SPINDLES, Machine 

ex cee Corp., 1200 Oakman Bivd., Detroit 

National Feats Tool Co., 
Sts., Richmond, Ind. 

Standard Electrical Tool Co., 
Road, Cincinnati, Ohio. 


S. 7th and N 
2488-90 River 


SPRAYING EQUIPMENT, Metal 
Metalllizing Eng. Co., Westbury, L. |., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & brass inc., 230 Park Ave., 
New York, 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, 
speed, Tooi, etc. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Stee! Co., 105 W. Bern St., 
Penna. 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
ts., Chicago 8, Ill. 

Timken Roller Bearing Co., Canton, Ohio. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


High- 


Reading, 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 
Chicago 8, Ill. 


STOCKS AND DIES 

DoALL Co., Des, Plaines, 

Hill Acme Co., 1201 W. ésih St., 
Ohio. 

Landis Mch. Co., Waynesboro, Pa. 

Threadwell Tap & Die Co., Greenfield, Mass. 


Cleveland 2, 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat ij. and Wire 
Bliss Co., E. W., Canton, Oh 
Niagara Mch. & Tool Ws, 
land Ave., Buffalo 11, 
U. E. Tool Co., Inc., 58 North 18th ., 
Ampere, E. Orange, "N. J. 
bia Allsteel Press Co., 9309 S. 
Chicago 19, Ill. 
wienatun Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


"637-697 North- 


Kenwood 


STRIP AND SHEET, Ferrous 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa 

Carpenter Stee! Co., ‘105 W. Bern St., 
Penna. 

Ryerson, Jos. T., & Son, 
Sts., Chicago ‘8, Hl. 


Reading, 
Inc., 16th & Rockwell 


STRIP AND SHEET, Non-ferrous 
American Brass Co., 25 Broadway, New York, 
Bethlehem Steel Co., Bethlehem, Pa. 
Bridgeport Brass Co. Bridgeport, Conn. 


Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago 8, Ill. 
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Engineers: 

Here are sound reasons why 

it pays to specify 

Shelby Seamless Mechanical Tubing 


USS Shelby Seamless Steel Mechanical Tubing offers you extraordinary 
freedom of design in a wide range of products from bushings to 
hydraulically operated telescoping booms. And, Shelby Seamless Tubing 
helps cut processing costs, because it eliminates drilling operations; 
enables you to replace drills with simple, less expensive boring tools, 
and it reduces tool wear and tool changes; and, more important, 

more uniform parts can be turned out by the hundreds or thousands. 


Where Shelby Seamless Tubing is used as a load-carrying member or part, 
it exhibits a number of structural advantages over other forms. 

Here are a few: it gives you a superior cross section when a part is designed 
to withstand equal loading in any direction; it resists bending stresses 
equally in all directions; it is able to absorb and localize shock; 

and in torsion, it provides better material distribution, and for a given weight, 
can withstand more load than other sections. 


And, of course, the name Shelby is backed by the world's largest and 

most experienced manufacturer of seamless tubing—National Tube! 

The production of Shelby Seamless Tubing, from ore to finished product, 
is entirely controlled by one organization. There is no divided responsibility. 
Every foot, every length, is made under the careful supervision of 

skilled men with years of tubemaking experience. For more than 60 years, 
Shelby Seamless Tubing has been first with men who want 

the best in mechanical tubing. 


You'll find Shelby Seamless Tubing available at select Shelby Distributors 
throughout the country. These distributors are strategically located 

and expertly trained in solving all types of tubing problems. Here, 

you can choose from a complete range of sizes and stocks. If you'd like 

to find out how Shelby Seamless Tubing can be most effectively applied 

to your designs, contact your nearest Shelby Distributor... soon/ 


USS and Shelby are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneve Stee! Division, San Francisco, Pacific Coast Distributors 


United States Stee! Supply Division - United States Steel Export Company, New York 
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ALL NEW ... through and through! 


POSITIVE 
CONTROL 
CLUTCH 


HOPPER 
DRIVING 
MECHANISM 


FEED TRACK 
AND ESCAPEMENT 
MECHANISM 


*Also available as a self- 
contained driving head for 
use in specially designed 
assembly machines 


The DPS model U 


Manufacturing assemblies with small parts? Take note! Detroit Power Screw- 
driver Company announces the totally new Model U—quickly adaptable for 
fast, clean driving of screws, nuts and studs. 


Scores of advances! An adjustable clutch designed to hold constant driving 
torques. A hopper drive with built-in slip control to accommodate shock loads. 
A feed track with quickly adjustable covers, and an escapement mechanism with 
positive solenoid action permitting release of screw by body or head. 


A new folder, too. Write for your 
copy today. 


DETROIT POWER SCREWDRIVER 

COMPANY 18,089 

2799 W. Fort St. © Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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STRUCTURAL SHAPES 

Bethlehem Steel Co., Bethlehem 

Revere Copper & Brass, Inc., 340. Park Ave., 
New York 17, Wa 

Ryerson, Jos. T., & Fa Inc., 16th & Rockwell 
Sts., Chicago 8, 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 
Gishold Machine ¢ ~~ 1245 E. Washington Ave., 
Madison 10, 


SURFACE PLATES 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. I. 

DoALL Co., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


SWITCHES, Limit 
os "ened Co., 1331 So. Ist St., Milwaukee, 
is. 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 

Brown & ne Mfg. Co., 235 Promenade St. 
Providence I. 

soar" aaa Why, 15001 S. Figeroa, Gardena, 


= Tool Co., Inc., 594 Johnson Ave., Brook- 
Ex tele Sim 1 1200 Oakman Bivd., Detroit 
c 


’ ' . 
National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


TAPPING HEADS 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. Y. 

Jarvis Corp., Stack Ave., Middletown, Conn. 

Kato Mfg. Co., Osaka, Japan. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford Co., 1425 Southbridge St., Wor- 
cester, Mass. 

National Automatic Tool Co., S. 7th & N Sts., 
Richmond, Ind. 

Thriftmaster emesis Corp., 1076 N. Plum St., 
Lancaster, 

Zager. in tea 24000 Lakeland Bivd., Cleveland 


TAPPING MACHINES 
Baker a Inc., 1000 Post Ave., Toledo 
hio 
Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. 
oom Corp., 317 Mt. Grove St., Bridgeport 5, 


onn 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17 : 2 

Cincinnati Bickford Div. of Giddings & Lewis 
Mch. Tool Co., Oakley, Cincinnati 9, Ohio. 

Cross Co., P. . Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 

Ediund Machinery Co., Cortland, N. Y. 

Ettco Tool me ' Inc., 594 Johnson Ave., Brook- 


yn 37, N. 
— Tool Co., 834 S. 9th St., Hamilton, 


Ohio. 

Hill Acme Co., 1201 W. 65th St., Cleveland 
, 4 Ohio. 

Kaufman Manufacturing Co., Manitowac, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. 

Lamb, F. ay 7 Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Landis Mch. a “Waynesboro, P 

Le Maire Machine Tool Co., 5657 S. Telegraph 
Rd., Dearborn, Mich. 

Moline Tool Co.. 102 20th St., Moline, III. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

Warner & Swasey iC 5701 Carnegie Ave., 
Cleveland 3, Ohi 

2098" On a. 24000. Lakeland Blivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
DoAll Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Jarvis Corp., Stack Ave., aremig ga Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio. 
Threadwell Tap & Die Co., Greenfield, Mass. 
Winter Bros. Co, Rochester, Mich. 


TAPS, Collapsing 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Landis Mch. Co., Wa mesboro Pa 

National aga Co., "3st St., Cleve- 


land, Ohi 
Sheffield Con. Box 893, Dayton 1, Ohio. 
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... performance 
beyond the 
usual... 








Design of high-speed precision 
machinery often calls for bearings 
which offer the utmost in load ca- 
pacity, “hot hardness”, dimensional 
stability. Each machine presents its 
own exacting requirements. 


Fulfillment of unusual requirement 
combinations is a specialty at Roll- 
way. Your selection of exactly the 
right precision radial cylindrical 
roller bearing is assured by: 


@ A broad range of types and sizes, 
RO LLW qe numbered in the thousands 


@ Retainers of standard bronze or 


“Rollube” ferrous alloy, in roller- 
-  fiding, land-riding, or broached 
construction 


@ Crowned rollers 
BEARINGS 


@ Modification of any factor to meet 
your application 


To further implement your choice, the Rollway 
Catalog and Engineering Data Book contains the 
first listing, by any manufacturer, of the thrust 
capacities of cylindrical radial roller bearings. 


ROLLWAY BEARING CO.., Inc., Syracuse 1, N. Y. 


ROLLWAY 


ENGINEERING OFFICES , ‘ena 
: ROLLER BEARINGS 
Syracuse ¢ Boston « Chicago 


Detroit ¢ Pittsburgh « Seattle 
Cleveland « San Francisco 
Houston e Los Angeles 
Philadelphia « Toronto 
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TESTING EQUIPMENT, Air, Oi) & Water 
Pressure 


Lamb, F. Joseph £e., 


5663 E. Nine Mile Rd., 
Detroit 34, Mic 


THREAD CUTTING MACHINES 
Davis & Thompson Co., 4460 W. 


Milwaukee 10, Wis. 
1201 W. 65th St., Cleveland 2, 


Hill Acme Co., 

Ohio. 
Landis Mch. Co., Waynesboro, Pa. 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


124th St., 


THREAD CUTTING TOOLS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn 

Hill Acme Co., 1201 W. 65th St., 
2, Ohio 

Landis Mch. Co., Waynesboro, Pa. 

Sheffield Corp., Box 893, Dayton 1, Ohio. 


Cleveland 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING EQUIPMENT 


Landis Mch. Co., Waynesboro, Pa. 

National Acme Co., 170 E. {31st St., 
land 3, Ohio 

National Machinery Co., Tiffin, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass 

Sheffield Corp., Box 893, Dayton 1, Ohio. 

Waterbury Farrel Foundry & Mch. Co., Wo- 
terbury, Conn. 


Cleve- 


TOOL CONTROL BOARDS 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 


TOOL HOLDERS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, III. 
Bridgeport Mches, Inc., 500 Lindley St., 

Bridgeport 6, Conn 
ae Corp., 15001 S. Figueroa, Gardena, 
ali 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

Davis Boring Tool Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div., 2720 W. Fourteen 
Mile Road, Royal Oak, Mich. 

DoALL Co., Des Plaines, 11: 

Kennametal, Inc., Latrobe, Penna 

Metal Carbides ‘Corp., 6001 Southern Bivd., 
Youngstown 12, Ohio. 

Vascoloy- we Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodwar Heights Bivd., 


Detroit 20, Mich. 
wry H. & Co., 400 Vulcan St., Buffalo 


‘ 


1242 E. 49th St., 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
oy ty Bros. wg Co., 5213 W. Armstrong 
Ave., Chicago 46, 
Cleveland Twist rill . 1242 E. 49th St., 

Cleveland 14, Ohio 
DoALL Co., Des Plaines, III. 
Kennametal, Inc., Latrobe, Penna. 
Metal Carbides Corp., Youngstown i? Ohio. 
Vascoloy- wy Corp., Waukegan, 
Wesson Co., 1220 Woodwar Heights Bivd., 
Detroit 26, Mich. 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio. 

Norton Co., New Bond St., Worcester 6, 
Mass 

Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 13 W. Armstrong 
Ave., Chicago 46, Ii! 

Carpenter Stee! Co., 105 W. Bern St., 
Penna. 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

Vanadium-Alloys Steel Co., 


Reading, 
1242 E. 49th St., 


Latrobe, Penna. 


TRACING ATTACHMENTS 


American Tool Works Co., Pearl & Eggleston 
ves., Cincinnati . hio. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, 
Gorton Mch. Co., 1321 “i St. 
Jones & Lamson Mch. 
S ingens, Vt. 
Wales-Strippit, Inc. 
Warner & 
land 3, 


Racine, Wis. 
Co., 512 Clinton St., 


Akron, ‘. 
Swésey, ‘$701 Ba Ave., Cleve- 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 

Barnes, John S. Corp., Rockford, III. 

Boston Gear Wks., Baoan Mass. 

Denison En ineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus, Ohio. 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Vickers, Inc., Detroit 32, Mich. 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St., 


Hamilton, 
Ohio. 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool ee 637-697 Northland 
Ave., Buffalo 11, N. Y. 


TUBE FORMING AND WELDING 
MACHINES 
veas Co., 5504 Walworth Ave., 


Cleveland, 
hio. 


TUBE MILLS 


Yoder Co., 5504 Walworth Ave., Cleveland, 
Ohio. 





~VYerson 


can handle 


“THE BIG ONES” 


The gears you’re looking at have 





an O.D. exceeding 13 feet . . . were 
fabricated complete in Verson’s 
Chicago plant. Teeth were flame 
cut, with stock allowed for finish 
machining. 


Such jobs require big tools and 
industry’s most modern facilities. 
Such jobs are typical of work 
turned out daily by the Contract 
Fabricating and Machining Divi- 
sions of Verson Allsteel Press Co. 

Faced with a job you can’t 
handle? Facilities tied up on other 
work? Requirements exceed the 
capacities of your machines? Many 
manufacturers in this spot find 
Verson’s contract setup the answer 
to their problems. Perhaps we can 
solve yours, also. Whatever your 
needs, it will pay you to talk to 
Verson first. No obligation. 


-$ —, 


MAKE VERSON FABRICATION 
AND MACHINING FACILITIES 
A PART OF YOUR OWN 


Get the Complete Verson Story 


Bulletin F-57 illustrates and describes industry’s most modern tccilities 


for contract weldments. . 


bone and spur) . 


- machining gear cutting (herring 


. press rebuilding. Write today. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


-VYerson. 


VERSON ALLSTEEL PRESS CO. 


9309 S. Kenwood Avenue, Chicago 19, Illinois 
8300 S. Central Expressway, Dallas, Texas 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ° 


TOOLING ° DIE CUSHIONS ° 
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TRANSMAT PRESSES 


VERSON-WHEELON HYDRAULIC PRESSES 
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WHERE DO YOU LOOK 
FOR LOWER COSTS? 


to longer life from a tool costing 4° an hour or to 
oreater output from a machine that costs °8 an hour 





THIS COMPARISON TELLS THE STORY 


(This is only one of many examples. 


. details of others on request) 





240 minute 
tool life setup 


TOOL COST: 4¢/hr. 


25 minute 


tool life setup 
TOOL COST: 40¢/hr. 





Machine cost per hour 
Tool cost per hour $ .04 
Cost per 8-hour shift $64.32 
Pieces run per shift 51 

COST PER PIECE $ 1.26 


$ 8.00 








$ 8.00 
$ .40 
$67.20 
181 
$ .37 











Here’s how some shops have doubled... tripled...quadrupled 
the output of expensive machines 


From many machine shops the story is the same—they sacrificed low-cost 


carbide inserts through increased feeds and speeds . . . and achieved startling 
savings in total-cost-per-piece. Production increases even greater than 
100% have been recorded. The increased tool costs were insignificant 
by comparison. 

Where machines have been operating at less than maximum efficiency, 
unit cost can be reduced overnight . . . merely by using modern cutting 
tools to get full potential machine output . . . instead of operating at 
fractional machine capacity to gain long tool life. 

This idea has been PROVEN-IN-USE by many progressive plants. 
We will gladly send you records of such operations. These results can 
be duplicated in plants where machines and talented operators have 
been held back by old ideas about tooling and tooling costs. Ask your 
Kennametal Carbide Engineer how Kendex* (patented) tooling can 
help get more efficient output from your machines... or write KENNA- 
METAL INnc., Latrobe, Pennsylvania, for additional information. 


“Trademark A N D U sS bi R Y A N D 


KENNAMETAL 


Peritnors in Progress 


AO, 
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TO MULTIPLY YOUR MACHINE OUTPUT 
..-YOU NEED 3 THINGS: 


KENNAMETAL n 


The ‘Three-Man Tooling Team’ 


that utilizes the specialized knowl- 
edge of your Tool Engineer, your 
Machine Operator, and the Kenna- 


metal Carbide Engineer . . . to get 
the right tooling on every job. 


The Kennametal com- 
plete range of grades 


that provides the precise 
properties and uniform- 
ity that permits accurate 
prediction of tool life. 





HENMAMETAL Grode Setecnon System 











Kendexinstantinsert 
change without need to 


reposition the tool. 
This is the key to this 
new practice . . . /fre- 
quent tool change with- 
out excessive down-time, 
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Product Directory 





TUBING, Non-ferrous 


Ameren Brass Co., 25 Broadway, New York, 


Metal Forming Corp., Elkhart, Ind. 

Mueller Brass Co., Port Huron 34 Mich. 
Revere Copper & Brass Inc., 236 Park Ave., 
New York, N. Y. 
Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 

, Chicago 18, Tt 


TUBING, Steel 

Allegheny Ludium Steel Corp., Pittsburgh, Pa 

Carpenter Stee! Co., 105 W. Bern St., Reading, 
Penna 

Metal Forming Corp., Elkhart, Ind. 

National Tube Div., U.S. Steel Corp., 525 Wm. 
Penn Place, Pittsburgh, Pa 

Revere Copper & Brass Inc., 
New York 17, eg 

Ryerson, Jos T. & Son, Inc 
ts., Chicago 18, Ill 

Timken Roller Bearing Co., Canton, Ohio 


230 Park Ave., 
, 16th & Rockwell 


TUBE & PIPE CUTTING-OFF MACHINES 
Grieder Industries, Inc., Bowling Green, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., 80x 893, Dayton 1, Ohio 


VALVE CONTROLS 

Barnes, John S. Corp., Rockford, Ill. 
Logansport Mch. Co., Inc., Logansport, Ind 
Vickers, Inc., Detroit 32, Mich. 


VALVES, Air 

Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind 

Mechanical Air Controls, Inc, Oak Park, Mich 

Numatics, Inc., Milford, Mich. 

Ross Operating Valve Co., 110 E. Golden Gate 
Ave., Detroit 3, Mich 

Schrader’s Son, A., 470 Vanderbilt Ave., Brook- 
lyn 38, N Y. 

Skinner Electric Valve Div., 

Tomkins-Johnson Co., 
Jackson, Mich 


New Britain, Conn. 
617 N. Mechanic St., 


VALVES, Hydraulic 
Barnes, John S. Corp., Rockford, Ill. 

Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio. 
Elmes Eng. Div., American Steel Foururies, 
1150 Tennesee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio. 
Logansport Machine, Inc., 810 Center Ave., 

Logansport, Ind 
Oilgear Co., 156' 9 W. Pierce St., 


is. 
Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 


Miilwaukee, 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 

Bridgeport Mches, Inc., 500 Lindley St., Bridge- 
port 6, Conn, 

Brown & Sharpe Mfg. Co., Providence, R. | 

Cincinnati Milling Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio. 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9 hio. 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Modern Mch. Too! Co., 2005 Losey Ave., Jack- 
son, Mich 

Producto Mch. Co., 
Bridgeport, Conn 

Universal Engineering Co., 
Mich. 

Wesson Co., 1220 Woodward Heights Blivd., 
Detroit 20, Mich 


990 Housatonic Ave., 


Frankenmuth 2, 


WELDING EQUIPMENT, Arc 

Air Reduction sgiee Co., 150 E. 42nd St., New 
York 17, 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Air Reduction Sales Co., 150 E. 42nd St., New 
N. Y 


York P We 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 
ce Enore, S° o. Inc., 750 South 13th St., 
Newark 


WELDING POSITIONERS 
Eisler Engrg. Co., Inc., 750 South 13th St., 
Newark, N. J 


WELDMENTS 

Bliss, E. W. Co, Canton, Ohio. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill. 


WIRE 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
(Stainless) 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., 105 W. Bern St., Reading, 
Penna. 

U. S. Steel Corp., 525 Wm. Penn PIl., Pitts- 
burgh 30, Penna. 


Vanadium-Alloys Steel Co., Latrobe, Penna. 


WIRE FORMING MACHINES 

Cosa Corp., 405 Lexington Ave., New York 
V7 5 Wee. Ue 

Inc., 750 South 13th St., 


Inc., 255 North 18th St., 
Ampere, E. Orange, N. J 


WOODWORKING MACHINES 

Greaves Mch. Too! Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio. 

Greenlee Bros. & Co., 2136—12th St., Rock- 
ford, Ill. 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

Allen Mfg. Co., Bloomfield, Conn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Chicago Pneumatic Tool Co., 
New York ad 

wae 3. 4. 


a. 


6 E. 44th St., 
N. 
& Co., "400 Vulcan St., Buffalo 


‘ 





A Grieder Tube Cut-Off Machine will produce 
4500 to 6500 cut-offs per hour 


Grieder Tube Cut-Off Machines are 3 to 8 times faster 
than others, and speed is only one of the cost saving ad- 
vantages they provide. For example: 


pe 


se eat | 


| 
oe * 


2 for less? 


brass, 
operation. 


Lengths can be held to plus or minus .002” 


aluminum and _ alloys. 


$ Cut tubing of any shape to any length—steel, copper, 


Continuous automatic 


on light 


wall tubing and to .003” on heavier. 


Precision clamping dies prevent tube distortion and 
produce a quality cut. Tube does not rotate. 


Thousands of cuts without grinding. Blades. can be 


sharpened on 


standard tool room. equipment and 


used for as many as a million cuts. 


Write for literature, stating tube sizes and production re- 


quirements. 


GRIEDER INDUSTRIES, INC. 
P. ©. Box 169 * Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 











TUBE CUT-OFF MACHINES 
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GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


, DIEFENDORF GEAR 


CORPORATION ANGLE BEVEL 


> SS iain GEARS WITH 
DIEFEND‘G:RF GENERATED 
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PERFORMANCE ASSURED! BILGRAM 


Clay-extrusion machinery will operate more efficiently thanks to 
these precision-built steel spur gears. Stahl met the specifications 
EXACTLY—38” O.D., 9” F., 24” Bore, 36 T., Correct—from every angle! BIL- 
1 D.P.—14” O.D., 9” F., 6” Bore, 12 T, 1 DP. GRAM angle bevel gears with gen- 
Teeth flame-hardened for long life. YOUR erated teeth are produced on the 
specifications will be equally meticulously met. latest BILGRAM equipment by spe- 
Stahl’s estimate will be convincing. Send for cialists with over 70 years’ experi- 
it today. ence in meeting industry's most 
difficult gear requirements. You 
can be sure that they are designed 
right and cut right. 
Our complete plant is equipped to 
produce any kind of gear you 
need—Bevels of all kinds .. . El- 
lipticals . . . Herringbones . . . Heli- 
cals... Racks... Spurs... Hy- 
poids ... Worms and Worm Gears. 
It will pay you to take advantage 
of BILGRAM engineering service 
on your next gear problem. 





SPURS TO 72° PD. 1 OP 


BEVELS 10 54° PO.1 OP FOR ALL TYPES OF GEARS 


PIRAL. HELICAL and WORM GEARS 
™ 2 OP 


bo BILGRAM 
2 OP 
- 2 PO. 2% GEAR & MACHINE WORKS 
é Manufacturers of Bevel Gear Generators 
GEAR & MACHINE and Chamfering Machines 
3 COMPANY 
| aoe cf Rs 3901 HAMILTON AVENUE 1217-35 SPRING GARDEN ST. 


CLEVELAND 14, OHIO PHILADELPHIA 23, PA. 
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MACHINERY’S HANDBOOK 
15th Edition 


This is the “Bible” of modern metal- 
working. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions 
with the most recent and useful ma- 
chine designing and machine-shop data 
obtainable. Over a million copies in 
use, 1911 Pages, Thumb Indexed. 


$9.00 By mail, Canada or overseas,$10.95 


THE USE OF HANDBOOK 
TABLES AND FORMULAS 


Shows how to get the most out of Hand- 
book. Examples, solutions and test 
questions show typical applications of 
Handbook matter in both drafting- 
rooms and machine shops. 


$2.00 Special combination price with 
MACHINERY’S HANDBOOK, $10.50 


By mail, Canada or overseas, $2.50. Special 
combination price, $12.50 


MATHEMATICS AT WORK 
by Holbrook L. Horton 


100 pages of reviews of the fundamen- 
tals of arithmetic, algebra, geometry, 
trigonometry and logarithms. 482 pages 
of illustrated mechanical problems with 
step-by-step analyses and solutions. 146 
pages of standard mathematical tables 
needed for all types of problem solving. 
196 Illustrations. 


$7.50 


By mail, Canada or overseas, $9.00. 





DIE DESIGN AND 
DIEMAKING PRACTICE 


3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 
and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 By mail, Canada or overseas, $9.75 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION 


by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 By mail, Canada or overseas, $9.75 


ENGINEERING ENCYCLOPEDIA 


by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 


Now in ONE Volume, $10.00 


By mail, Canada or overseas, $12.00 


INDUSTRIAL LUBRICATION PRACTICE 


by Paul D. Hobson 


Practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment. 
Chapters on oil purification and recla- 
mation, use of cutting fluids, and stor- 
age preservation of machinery. 167 II- 
lustrations. 534 Pages. 


$8.00 sym 


Canada or overseas, $9.75 


INSPECTION AND GAGING—2nd Ed. 
by Clifford W. Kennedy 


The specific functions of manual and 
automatic measuring devices and gages, 
the techniques of using them. Analyzes 
the methods and duties of the different 
types of inspectors. Ideal for use in the 
plant or as training course text. 345 
Illustrations. 522 Pages. 


$9.00 By mail, Canada or overseas, $10.95 


BETTER TOOL CRIBS 
by William Raisglid 


How to organize and operate an efficient 
tool crib with maximum benefits. How 
to avoid wasteful, haphazard methods 
of tool crib operation. Complete control 
systems based on the use of brass tool 
checks and triplicate tool charge slips 
are clearly described. 87 Illustrations. 
152 Pages. 


$4.00 By mail, Canada or overseas, $4.75 
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INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS 


Volumes | and Il by Franklin D. Jones. 
Volume III by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise. Similar in size 
and general character, the contents are 
different. Tells what each mechanism 
consists of how it operates, and the 
features which make it of special inter- 
est. Hundreds of illustrations. 


Single Volume, $6.50 
Complete Set, $16.00 


By mail, Canada or overseas, single volume, 
$7.95; three volumes, $19.50. 


MANUAL OF GEAR DESIGN 


Three Volumes 
by Earle Buckingham 


Volume I: mathematical tables, espe- 
cially applicable to gear design. Volume 
II: simple formulas and time-saving 
tables required in solving all kinds of 
spur and internal gear designing prob- 
lems. Volume III: formulas, charts and 
tables used in designing helical gears for 
parallel shaft drives and “spiral” gears 
for non-parallel, non-intersecting shafts. 
Complete Three-Volume Set, $10.00 
Any Single Volume, $4.00 


By mail, Canada or overseas, $12.00 per set 
$4.75 per volume. 


HELICAL SPRING TABLES 


by John D. Gayer and Paul H. Stone, Jr. 


Index of over 6800 ready-designed com- 
pression and tension springs from which 
selections may be made with minimum 
calculation. 165 Pages 

$5.00 By mail, Canada or overseas, $5.95. 


ENGINEERED WORK MEASUREMENT 
by D. W. Karger and F. H. Bayha 
Compresensive treatise on solving prob- 
lems of Methods-Time Measurement 
(MTM) and Time and Motion Study, 
to establish efficient procedures. His- 
tory, fundamentals, mathematics, appli- 
cations, standards ‘of MTM. Complete 
tables and official MTM working data 
card included. 120 Illustrations. 630 
Pages. 


$12.00 


By mail order, Canada or overseas, $13.50. 


MACHINE TOOLS—What They Are 
and How They Work 


by Herbert D. Hall and Horace E. Linsley 

Introduction to fundamentals of mass 
production. Covers each machine tool, 
how and where it functions, skills and 
organization that make modern mass 
production possible. A basic, thorough 
text on all phases of metalworking oper- 
ations. 363 Illustrations. 488 Pages. 


$5.50 
GEAR DESIGN SIMPLIFIED 


by Franklin D, Jones 

In chart form contains 110 gear-prob- 
lem charts and worked-out examples of 
gear design show exactly how rules are 
applied in obtaining essential dimen- 
sions, angles, or other values. 201 Draw- 
ings. 134 Pages. 


$4.50 By mail, Canada or overseas, $5.50 


DIE-CASTING—2nd Edition 


by Charles O. Herb 

Illustrates and describes the latest die- 
casting machines. Tables of die-casting 
alloy compositions, the latest develop- 
ments, discussion of their properties and 
applications. 196 Illustrations. 310 
Pages. 


$5.00 
PIPE AND TUBE BENDING 


by Paul B. Schubert 

Defines the six basic ways by which the 
bending of ferrous and non-ferrous pipe 
and tube may be accomplished. Descrip- 
tions of methods, applications, and fea- 
tures of the equipment available. 159 
Illustrations. 183 Pages. 


$5.50 By mail, Canada or overseas, $6.75 


GEAR RATIOS FOR 4- 6- AND 8- 
GEAR COMBINATIONS 


by Earle Buckingham 

Simple method for determining sets of 
4-, 6- and 8-change gears to meet pre- 
cision gear ratio requirements. Features 
tables of pairs of consecutive factorable 
numbers from 1000 to 40,000, their ra- 
tios and reciprocal ratios to use in 
making 4-, 6- and 8-gear combinations. 
95 Pages. 


$5.00 


By mail, Canada or overseas, $6.75 


By mail, Canada or overseas, $5.95 


By mail, Canada or overseas, $6.00. 


The Industrial Press, 93 Worth St., New York 13, N. Y. 


Please send me the books listed below, under the terms checked at the right. 


Name...... 
Company 


Company Address 


(Fill in if you want book sent to your home.) 


JIG AND FIXTURE DESIGN 


by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Itlus- 
trations. 406 Pages. 


$5.00 


By mail, Canada or overseas, $5.95. 


MACHINE SHOP TRAINING COURSE 


by Franklin D. Jones 

Contains 1124 pages of questions and 
answers . . . shop problems and solu- 
tions blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
want the fundamentals of machine shop 
practice. 


Two-Volume Set, $9.00 
Volume | or Il separately, 


$5.50 


By mail, Canada or overseas, one volume, 


$6.75; two volumes, $10.95. 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operations of all types of produc- 
tionmac hinery. 348 Illustrations. 416 
Pages. 


$8.50 By mail, Canada or overseas, $10.25 


QUALITY CONTROL 


2nd Edition—by Norbert L. Enrick 

Based on plant-tested scientific prin- 
ciples, this edition uses simple tabulated 
data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality control is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the average quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4.50 By mail, Canada or overseas, $5.50. 








CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


[] | enclose check or money order cover- 
ing payment In full. Send books postpaid. 
(Please send payment in full in U.S. funds 
on orders from Canada or overseas) 

C] Send books under Five-Day Free In- 
spection Plan, If | decide to keep books 
| will send payment, plus postage 
charges, within five days. 

C) Bill me C0 Bill company 


(C] Send details of your Time Payment 
Plan covering the books indicated. 
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KAUFMAN {eis 
TAPPING MACHINE 





For drilling, countersinking 
and tapping a wide variety 
of flanged valve bodies. 


Three-head machine provided 
with 74 h.p. standard head 
units, four-spindle adjustable 
heads and five-division index. 


Head units provided with six- 
speed transmission, hydraulic- 
ally operated adjustable feed, 
rapid advance and adjustable 
time delay at bottom of 
stroke. 


Kaufman’s new Model 10E-1125 handles a large range 

of flanged bodies with different diameter of drills, 

countersinks and taps on a variety of bolt circles — 

for example: four holes are completed in part at one 

time. Whether you need Model 10E-1125 or a machine 
with standard drilling or tapping head 
units, or a machine for a new, unusual job 
— write or telephone Kaufman today! 


sos ionsne nonvvse wien | TN STANDARD Working Tool 
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AUTHORITATIVE @ UP TO DATE 





NUTS? ==: MOST COMPLETE IN THE FIELD 


2—Small Pattern 


3—Large Pattern 


MACHINERY’S HANDBOOK is on the job 

For eit everywhere, providing men in every phase of 

ECONOMY & pei leon metalworking with the kind of information they 
EFFICIENCY state need in their daily work. 


Write Direct for Samples, And this information is constantly kept up to 
a es date. For example, in preparing the new 15th 
Edition, 432 pages of the 14th Edition were re- 
vised to include the latest and most authoritative 
’ w=: 1 information. Because MACHINERY’S HAND- 
TRANS NATIONAL FABRICATORS CORP BOOK is the largest selling handbook in the field, 
1052 E. ELIZABETH AVENUE editions are more frequent. You benefit by receiv- 
en, EN SRY. eer ae ing the latest information—sooner! 





Furthermore, volume sales help us keep costs 


down .. . and we pass these savings on to 
INSPECTION BY SHINE ; 


you! MACHINERY’S HANDBOOK is $9.00— 


PROJECTION the biggest $9.00-worth in the field—an invett- 
with the ment that will repay its cost many times over 
NEW SCHERR in the wealth of practical, accurate information 
it puts at your command. 
MICRO PROJECTOR 
with the  ERTIEN DESIGN 1911 Pages $9.00 Thumb Indexed 


By mail order, Canada or overseas, $10.95 





Order your copy today from your bookseller, or 
directly from the publisher. We pay postage if 
order is accompanied by payment in full. 


Sertece litemineter con be 


“Ss. ===:|| THE INDUSTRIAL PRESS 


"GEORGE $ SCHERR CO. ee 93 Worth St New York 13, N. Y. 


(Ore. - Los Aagetes 18, Got 
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Rowbyy fo Cams 





YOU CAN DEPEND ON 
ROWBOTTOM EXPERIENCE FOR 
PRODUCING YOUR REQUIREMENTS 


When an organization gears its entire staff of men and machines to specialize 
on CAMS . . . plus the MACHINES TO PRODUCE THEM . . . and when such an 
organization has been in this business building its reputation in this field and 
this one field alone for more than half a century . . . you can be certain that 
service to customers has been absolutely satisfactory. This means strictest 
adherence to material specifications, tolerances and, in today’s market, low 
production costs. 










You can depend on Rowbottom if your needs call for Cam Millers or Cam 
Grinders. Should it be more cdvantageous to have your cams produced outside, 
Rowbottom can serve you by producing cams right in our own modern shop. 
All types of cams are included in this service. 





You specify . . . we'll produce. 










Side and Barrel Cams . . . 7-34” diam.—8” long. 
Material: Steel Casting 


The ROWBOTTOM MACHINE CO. 








WATERBURY, CONN. 
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Safe and Efficient 


KATO TAPPER 


+ DURABLE—gives years of service = ry rm 
even at high-speed rotation 4 aor 

+ SIMPLE TO OPERATE-especially = | m0 | 1/4-3/4" | 
with long or slender drill 














« SAFE- safety device prevents | Rs 12-1 | 
breaking of tap | R35 | 7/8-1 3/8" 
| RSO {1 1/2-2" | 






- LIGHTWEIGHT—easy to use 


Write for catalogue to: 


YAMAZEN TOOL MFG. CO., LTD. 


3-chome, Itachibori-kitadori, Nishi-ku, Osaka, Japan 


KATO MFG. CO. 


For more data circle item 709 on inquiry Cara 
GEAR “ ——Ab, PRAAKKS ... 
Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship 
NEW JERSEY GEAR & MFG. CO. 


147@ Chestnut Ave. Hillside, N. J. 


For more data circle Item 710 on Inquiry Card 


















IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward of reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0, '2¢ Philedetphia st. 


HANOVER, PA. 


THIS IS ABRASIVE 


CUT MACHINING 


Straight cuts in a few seconds. Two ends machined smooth 
as each cut is made. In many cases no further machining 
is needed. Figure your savings! 














THE WALLACE WAY 


Supporting and clamping the material on both sides of the 
cut (left photo, below) assures smooth, precision results 
in straight or mitered cuts. Wallace mounts the abrasive 
cutting wheel on a precision-ground, massively propor- 
tioned spindle (right photo) that stays accurate under 
conditions far more severe than normal service brings. 








THIS DOES IT 


This typical Wallace MODULAR Unit cut-machines tubing 
up to 6” O.D., solids up to 4”. Six additional types of cut- 
machining units in the Wallace line for larger work, smaller 
work, automatic and manual operation. 





















— 





GET THE CUT-MACHINING BOOK 
‘PHONE Joe Wheeler, COLLECT... Facts you need 


at Wallace’s Chicago number: free of charge 
BUckingham 1-7000 

Tell Joe Wheeler where to send your 
copy. Ask for other cutting help you 
need. We pay for the call. ‘Phone now. 
MAIL your request, if you prefer. The 
CUT-MACHINING BOOK will go 
promptly to the address you give. Write 


WALLACE SUPPLIES MFG. CO. 
1310 Diversey Parkway e Chicago 14, Illinois 
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COMPLETELY NEW COVERAGE OF 
METHODS-—TIME MEASUREMENT and 
TIME AND MOTION STUDY 


ENGINEERED WORK MEASUREMENT is a comprehensive, up-to- 
date treatise for solving problems of Methods-Time Measurement (MTM) 
and Time and Motion Study. It will help you analyze and eliminate wasteful 
and inefficient procedures and set up sound money-saving methods for all 
types of work operations. History, fundamentals, mathematics, applications 
and standards of MTM are covered. Complete tables and an official MTM 


working data card are also included for direct applications to specific work 
measurement problems. 


It also presents a thorough survey of Time and Motion Study a 
background and uses, and describing the latest and best in techniques an 
equipment. For the first time MTM and Time and Motion Study are pre- 
sented as complementary rather than opposing systems, for a more efficient 
approach to and better solution of every type of work measurement 
problem. 
630 Pages ENGINEERED WORK MEASUREMENT will provide industrial 
120 Illustrations engineers and managers, methods engineers, process engineers, MTM 
practitioners, time and motion study men, students and foremen with a 
Official MTM Data Card Insert | thorough working knowledge of the principles, techniques and data of 
work measurement. 





$1 2.00 Design engineers, tool engineers and foremen will find the chapter on 

Simplified MTM especially suitable in helping to determine which of 

several work methods is the most efficient for performing a given operation. 
Send for your copy today! 


By mail, Canado or overseas $13 50 


The Industrial Press, 93 Worth Street, New York 13, N. Y. 


Please send me a copy of ENGINEERED WORK MEASUREMENT 
(0 !t enclose check or money order for $12.00 ($13.50 By mail, Canada or overseas) 


(1) Send book under Five-Day Free Inspection Plan. If | decide to keep book | will send 
payment, plus postage charges (15c) within five days. 


C0 Bill me (CD Bill Company 
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ALL TYPES & GEARED 

ASSEMBLIES FOR- 
ELECTRONIC 
MISSILE 
INSTRUMENT 
AIRCRAFT 
BUSINESS 
MACHINERY 2 
ETC... 


USE THIS NEW KIND OF 
DIAMOND 
CUT-OFF WHEEL 


Gives narrower, smoother cuts on 
industry’s toughest materials 


... yet prices start at only $32.25 


Now...at production prices... DIATRONIC gives 
you a rim width of .006” that’s accurate to a maxi- 
mum total tolerance of .0005”— or your money back. 
This accuracy is built in by a new process. No 
break-in needed. New narrow cut reduces sawdust 
loss 30%. A must for $3,000-a-pound silicon or ger- 
manium crystal. Cuts tungsten carbide, corundum, 


aluminum oxide, glass... practically anything. 
Stock orders shipped in hours; special wheels avail- 
able. Write for literature, price list. 
Another invention marketed by 
NAVAN PRODUCTS, INC. 
Subsidiary of North American Aviation, Inc. 


Dept. 142, International Airport, Los Angeles 45, Cal. 


TRONIC* DIAMOND WHEELS 
“‘with built-in tolerance”’ * 


29r more data circle Item 717 on Inquiry Card 


NOW 


On-the-Job 
Gaging with 
Accuracy 

to .00002” 


TRADEMARK 








PRECISION BEARINGS 


are selected for dependable performance. You can be cer- 
tain of manufacturing standards essential for greater pro- 
duction. Many standard sizes are available for immediate 

delivery. Our new catalog 

#20 will guide your se- 

lection. 








THE BALL & ROLLER BEARING CO. 
DANBURY, CONN. 


For more data circle Item 714 on Inquiry Car 


DO YOU BEND? CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF 
METALS and ABRASIVE CUT-MACHINING OF METALS 
gives practical advice on all phases of cold bending and . ; 
aheasive cutting. Simply written by shop men for shop ati. @ Coarse range 200:1, fine range _— Ps Oo ee ee 
Price $3.00. 2000:1 ead tip 

Wallace Supplies Mfg. Co. 
1310 West Diversey Parkway Chicago 14, Illinois 


DUAL RANGE S.I. 


ELECTRONIC 
COMPARATOR 


© Two ranges selected by a simple Operating pressure of less than 
turn of the control knob 3 ounces 








= . r 
© Lifetime steel tipped gaging unit Interchangeable tips for various 
applications 

® Perfect repetition not found in 


units costing much more 





Flexible zero adjustment on the 
most sensitive range. Gaging head 
can be set up in a simple split 
clamp without need for fine 
mechanical adjustment 


For more data circle Item 715 on inquiry Card 








® No sensitivity to temperature 
change; allows use in any part 
of plant or shop 


The skilled hand of the Ger-§ 
man gunsmith is responsible 
for this .22 caliber, 6-shot { 
repeater automatic with self- 
ejecting clip, Just 4” long, 
fits easily into pocket or purse. 
Ideal for sporting events, stage 
use (not available to Calif. resi- 
dents). Comes for $6.95 ppd. from Best Values, 
Dept. K-171, 403 Market, Newark, New Jersey. 


See your Threadwell Distributor 
or write for free bulletin 


<( THREADWELL TAP & DIE CO. 


Greenfield, Mass. 
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Classified and Re-Sale Section 


CLASSIFIED ADVERTISING RATES: $12 per singie cotumn inch 


Eastern Rebuilt Machine Tools 
THE SIGN OF QUALITY 











THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL AMOUNT of the total number of machine tools that we have in stock for 
immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard— THE LEADER IN THE FIELD OF REBUILT MACHINE TOOLS. 


INTERNAL GRINDERS 182 Barnesdrill, m.d. 
. ‘ 854 Micromatic Vertical Honing Machine, m.d. 
Type IG 103 Grenby, m.d 


4 3 Micromatic Horizontal Hydrohoner, m.d. 
No. 5 Bryant, m.d., latest 4 Micromatic Horizontal Hydrohoner, m.d. 
Model 5Y Bryaut, m.d i. 6 Barnes Twin Spindle 
16-16” Bryant, m.d., hydraulic hole grinder No. 306H Barnes Twin Spindle 
L6CR16 Bryant, m.d., lites No. 224B Barnes Honing Machine, m.d. 
16-22” Bryant, m.d., latest Mode! 4014C Barnes Self-Oiling - Vertical 
Bryaut, m.d., latest Model MA Sunnen Bench Type, m.d 
Bryant, m.d 
24-36” Bryant Hole & Face Type 
s” Bryant, m.d KEYSEATERS 
” Bryant, m.d. 
” Bryant, m.d., late Morton, m.d., thru reversing gear box 
36 Bryant, m d., late Taylor & Fenn Horizontal Shaving, Shaping Keyseating, 
649-16” Van Norman Automatic Oscillating Radius m.d., 2 
m.d., latest W-L-W Machine Keyseater, new 
No bs Heald, m.d., latest, 1945 
2A3 Heald Full Universal, m.d. TOOL & CUTTER GRINDERS 
2A3 Heald Gagematic, m.d. 
3 Heald Sizematic, m.d. No. 


A 91A Covel Universal, 
2A3 Heald Plain, m.d 
AS 


m.d. 
ge & Whitney Deep Hole Drill Sharpener, m.d. 
> Heald Plain, m.d No. 1 Heald Tool Sharpener, m.d. 
Hewld Airplane, m.d., latest, new No. 2A Wm. Sellers Universal Tool Grinder, m.d 
Heald Long Base, 1945 No. 2B Sellers Wet Drill Grinder, m.d. 
Heald Extended Bridge Type, m.d No. 4T Sellers Tool, m.d., latest 
Heald, Plain Long Base, m.d., 194: No. 5T Sellers, m.d. 
io. 74 Heald, md No. 6G Sellers, m.d. 
. T5A Heald, m.d., latest 12” Gleason Spiral Bevel, Gear Cutter Sharpener, m.d. 
81 Heald Gagematic, Sizematic, m.d No. 13 Gleason Cutter Sharpener, m.d., late 
. 81 Heald Plain & Sizematic, m.d No. 13 Brown & Sharpe Universal, m.d 
. 104 Rivett, md No. 4-4 Barber-Colman Hop Sharpener, m.d 
172 Heald Plain Adjusable Gap Hydraulic, m.d Sundstrand Tool Grinder, m.d 
12x88” Landis Universal & Tool Grinder, m.d. 
PLAIN CYLINDRICAL GRINDERS No. 51 Oliver Drill Pointer, m.d. 
No. 5 Brown & Sharpe Plain, m.d., 1942 
No. 20-10x18” cap. Brown & Sharpe Plain, m.d MANUFACTURING LATHES 
4x12” Landis Type H Knee Hole Type, m.d 
6x18” Cincinnati Model EA, m.d 12x33”, 20”x25 
6x18” Landis Type C Hydraulic, m.d., late Lathes, 1944 
6x18” Norton Plain Grinder, m.d No. 3 Lodge & Shipley Duomatic, m.d., late type 
10x18” Cincinnati Pl ‘in Hydraulic, Model ER, m.d., I 3A Lodge & Shipley Duomatic, m.d 
Filmatie Spindle, 194 N <. LeBlond Boring Lathe, 37” bed, 4” hole, 
10x18” Cincinnati Model EA, m.d ., latest 
” Norton Type (. m.d., latest N 9, 12 LeBlond Multi-Cut, m.d. 
” Cineinnati Hydraulic, m.d } 2 Gisholt Auto Prod., m.d. 
* Norton Type C, m.d No. 16 LeBlond Automatic, m.d 
Landis Type CH Plain, m.d 4x60” LoSwing, m.d. 
Cincinnati Model ER Plain Hydraulic, m.d 11x18” LeBlond Rapid Production, m.d 
i” Lardis Plain Self-Contained, m.¢ 12x18” Reid Small Piece Production, Model 6WSL, 
Landis Type C, 1945 Model U, 14”x24” centers LoSwing, m.d. 
” Cincinnati Plain, m.d } Reid Production, m.d. 
16x40" x120” Cincinnati Plein Heavy Duty, 1953 phi rie LeBlond, m.d 
120” Landis Type B Plain H.D. Hydraulic, m.d., late 10 Sundstrand Automatic Production, m.d. 
m.d No 12 Sundstrand Automatic Production, m.d. 
2 Nerden Type ¢, mechanical, m.d. 14”x21” centers Model LS Semi-Automatic LoSwing, 
s” ce Norton Tyne C, m.d Lipe Semi-Automatic Carbo Lathe, m.d 
23°x72" ce Tyne ( Norton Semi-Auto. Hydraulic 13”x12\%” centers LeBlond H.D. Rapid Production, 
25x72” Landis Type C, m.d Model Bi Blount Speed Lathe, m.d 
42”x72” ee Norton, m.d Colburn Mfg. Bench Type Speed Lathe, m.d. 
Model NA2B Schauer Speed Lathe 
HONE MACHINES Cir-Dan, Type B, Semi-Automatic H.S., single point 
Threading Machine, new 
No Barnes Single Spindle Internal Hone, new 10x20” centers Hi-Turn, new 


She babe be bebe bed 
mm COnsnetens 


” 


Jones & Lamson Fay Automatic 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 











THE EASTERN MACHINERY COMPANY 


1006 Tennessee Avenue, Cincinnati 29, Ohio el 4ic-1) es oe Cable Address EMCO 





MODERNIZE YOUR PLANT 


WITH M | L E S 
REBUILT TOOLS 


This No. 3 KM Kearney & Trecker dial- 
type vertical milling machine is typical 
of the fine machine tools available at 
Miles. Completely rebuilt to new tool 
tolerances and ready to go. Price $9500. 


BALANCER. Model oe Tinius Olsen, 1948 
N 


ENTERING MACHINES. _ 55" & 56 Sund- 
eneans ep to 72” between centers 

UCKER, 675 New Britain “ate 
Sean HOBBERS, No. 3 and type A Barber-Colman, 


e 
em. gree. No. % Landis, 1947 
cYL. x 12” Wo. H. Landis. 1943 
ERS, cYL. 4O0" 72” Landis, 1943 
ER. 1 °. 271 Heald size = 1951 
.. Hydr 














941 
DoAll hydr. 1948 
. SURF. 20° x 24” No. 25A Heald 
SURFACE. 12” x 16” x 36” Mattison. 
chuck and reet., 1942 
CUTTER. 30” Ingersoll, 1942 
. CARBIDE, Nos. 48 and 49 Excello 
RADIUS, No. 49 VanNorman, late 
0 Hf OL & CUTTER. No. 2 Cincinnati 
getty R HRS Barber Colman 
LER. BL2416 Pratt & Whitney 3 Sod! 1941 
E, 16” x 54” AMERICAN “PACEMAKER” 
1 


1 
carees ENGINE. 13”, 15” & 17” LeBlond 











LLER . 36 VanNorman, ram type. 
MILLING MACHINE, HORIZONTAL, No. 
Kearney & Trecker. plain with Vert Ha 194] 
aes, ~ Rockford hydr. openside 1941 
SA 10” 10” oo Hydr.. Hack, 1941 


also 1 
16” eckford” ‘hydr. univ. 1943 
SLOTTER, = “tactor — 1942. excellent 
TePPeR 10 Warn Swa: 

THREADER. 1%” HILL ACME. “LEAD seREW 1942 


OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


WRITE FOR LATEST STOCK LIST 


* 
M 4 = S wicuineny COMPANY 


2045 EAST GENESEE * SAGINAW, MICH. PL. 2-3105 








FREE CATALOG 


Write for your copy of MACHINERY’S 
Technical Book Catalog. 


Are you reading your own copy MACHINERY 
93 Worth St. New York 13, N.Y. 
of MACHINERY? If not, see 





—save time & money with— 


“MACHINE TOOL 
RECONDITIONING” 


Send for folder describing illustrated book 
MACHINE TOOL PUBLICATIONS 
215 Commerce Bidg., South Wabash St. 
St. Paul 1, Minn. 











our subscription offer opposite 
FOR SALE 
LIKE NEW—tLa Pointe Broach 


2-L-6 48”, 25,000 ib. 7% H. P. Used very 
little—exceptional val an be d 


page 185. 








Comp ts Corp ion, Denville, New Sinan 
OAkwood 7-0290 














MACHINE TOOLS 
No. 2, 3, 5 WARNER & SWASEY Preselector Tur- 
ret Lathes, Bar Feed, Chucking. 
4” x 18” CINCINNATI Cyl. Grinder, Late Type. 
No. 3 CINCINNATI H.S. D.T. Horiz. Mill, NEW 
1945. Extra table travel, vert. heads. 
24” Cincinnati Bickford Super Service Drill Press. 
No. 3 M.V.B. Leland Gifford Drill Press. 
FALK MACHINERY CO. 
19 Ward Street—BA 5-5887—Rochester, N. Y. 
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A nee 


Acquisition 


Interested in acquiring complete ownership or 
majority holding of a manufacturing business 
in metal or plastic field, marketing consumer 


products. 


cE 


MINIMUM TURNOVER $3-$5 MILLION 
Reply in strict confidence 


Box 723, MACHINERY, 93 Worth St. 


eee ee 


New York 13, N.Y. 


al 


Sail 








Now, draw circles with 
a spin of the draftman's 
pencil in this new SPEED 
circle template. Smooth 
ball-bearing action as- 
sures effortless drawing. 
Compact, always ready 
for use. Insures greater 
accuracy. 





RGae EL SBR 


SUCCESSOR TO THE COMPASS 


Faster, More Accurate—Versatile 
Draftsmens’ Model D-1 graduated in 32nds to 2”. Model S-1 in 
16ths to 2”. Postpaid $2.00. Money back guarantee. 

F & H Mfg. Co. Room 10, 817 NW 23rd St., Portland 10, Ore. 
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NEW! ENLARGED SECOND EDITION! 


MACHINERY’S MATHEMATICAL TABLES 
Edited by Holbrook L. Horton 
MACHINERY’S MATHEMATICAL TABLES has been 
serving mechanical engineers, machine designers, 
draftsmen, toolmakers, machinists and students for 
over 30 years! Now it is available in a greatly enlarged 
version, containing the authoritative, easy-to-use 
mathematical regular information you need on the job. 
Designed for speed and utility, you can now use its 
“edge index” to flip to any desired place in the book 

instantly. 

The convenient pocket-size, its semi-flexible covers, 
and thin strong pages make it the ideal everyday ref- 
ence book to have. 254 pages. $3.75 


THE INDUSTRIAL PRESS, 93 Worth St., N. Y. 13 





The new Grind-A-Matic is 
an air turbine grinding 
head which can be 
mounted either vertically 
or horizontally on almost 
any machine tool. 

Its versatile application 
and high precision per- 
formance allow Grind-A- 
Matic to perform grind- 
ing operations normally 
done on an expensive jig 
grinder. Mounted the 
same as any standard 
tool, it becomes a close 
tolerance grinder for such 
work as internal grinding 
of tools, dies and fixtures. 


sie’ GRIND-A-MATIC 


provides jig grinder performance 
at drill press prices 
Fine radial adjustment from “0” to .070” 
while the spindle is rotating. 
Uninterrupted precision grinding 
Coarse adjustment from “0” through 1%” 
Spindle speeds from 50 to 75,000 RPM 
Standard range from %” to 2%” holes 
Adapted to include holes up to 52” 
Sealed air turbine and spindle bearings 


THREADWELL TAP & DIE CO. 
Greenfield, Mass. 
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STEEL BLUE’ 
Steps Leases 


Popular 
8-oz. can Reced ece 
Bakelite cap holding 
t-hair fe 


layout in a few minutes. 
The dark blue bachpryend 

makes the scribed 
show up in sha reliet, 
prevents metal g! In- 
creases efficiency ‘and 
accuracy. 


Write for sample 
VAL on company letterhead 
THE DYKEM COMPANY 
23038 North 11th St. e St. Louis 6, Me. 


ut SCRAPER TIME 


GHT CLEANUP & MORNING REBLUING 
-—- HI-SPOT BLUE Ne. 107 is used to locate high 
when scraping bearing surfaces. As it hey not 
g it remains in condition on work indefinitel saving 
scraper's ie Intensely blue, smooth paste 
@ spreads thin, tr. 
eus to metal. 





ers Cay = No grit; juri- 
—_ Available in’ collapsible 





on Pp a 
THE DYKEM CO.,, 2303R NORTH 11TH ST., ST. LOUIS 6,MO. 
For more data circle Item 721 on inquiry Cara 








YOUR SPECS! Dr. Chas. Eisler ME, Founder 
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Com Calculating Service Chas. Eisler, Jr., Pres. 
EISLER ENGINEERING CO., INC. 
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. = i When hand operations are replaced by high speed mecha- 
Ne W Dp a t t e ) I f] S nized methods, you benefit with lower costs, higher 
production, better quality control. In production drilling, 


fo r p ro fi AS ee on sion cep hab ssadh best source for sound, economical 


ee 


| 
| 
| 
L 





STEP 1 a 


r = ——— deep hole 
a. as station auto- 
matic positions and 


1S" . “5! oor hole in 
awed transmission part. 
Discharge to conveyor at 100 
pes. per 





STEP 2 
Convey to second unit, drill 
small cross hole to meet deep 
hole and ream deep hole. Eject 
to conveyor at 200 pcs. per hour. 


Call in your nearby Leland-Gifford 
engineer. 


bad Chicago 45 New York Office : 
2515 W. Peterson Ave. 75 S. Orange Ave. 


South Orange, N.J. 


Detroit 
S \P E C A I j= =—-:10429 W. MeNichols Rd. 
Y Los Angeles Office 
: Cleveland 22 2620 Leonis Blvd. 
DRILLING MACHINES |! Indianapolis 6, P. 0. Box 1051 


P. O. Box 853 Vernon 58, Cal. 
| WORCESTER 1, MASSACHUSETT $, U.S.A. Rochester 12, P. O. Box 24, Charlotte Station 
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Pangborn 


withROTOBLAST 


MACHINES AND ABRASIVE 
BARRELS + CONTINUOUS-FLO® BARRELS + TABLES 


TURN-STYLE TABLES « 


ROOMS «+ TABLE ROOMS 


‘CABINETS + SPECIAL MACHINES + ABRASIVE 


Today leading foundries use Rotoblast units for efficient, cost- 
cutting blast cleaning in a minimum of time. To see how these 
units are incorporated in Pangborn Machines for Rotoblasting 
castings, forgings, hot rolled steel, super alloys, etc., write a" 


PANGBORN CORP., 1200 Pangborn Blvd,, Hagerstown, Md. 
Manufacturers of Blast Cleaning and Dust Control Equipment — 
Rotoblast Steel Shot and Grit. 
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This Catalog is a 68 Page Handbook 
on Drills and Drilling Information 





See your Cogsdill Distributor 
or send the coupon 


24 PAGES of Cogsdill’s 
complete drill line 


COGSDILL TWIST DRILL CO., INC. 
Greenfield, Mass. 


Please send me a copy of your new Cogsdill Drill Catalog and 
f . name of nearest Cogsdill Distributor. 
44 PAGES of Engineering 

data, including drilling of 


“hot” metals 


Name 
Position 
Company 
Address 
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YEARS - YEARS -YEARS AHEAD 
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ACHIEVEMENT THAT WILL IMPROVE YOUR PROFITS 


Thereis noreasonto hesitate about purchasing 
a Torc-PacO.B.1.just because it's ‘‘different."' 
We know it's different! We planned it that way. 





The air-friction clutch and brake, for example, 
is the most improved press drive ever. So, of 
course, it's the most ‘‘different'’ press drive 
ever. Most of the wear that you can expect in 
a conventional clutch and brake simply can't 
happen in the Torc-Pac. It can't happen be- 
cause most of the initial pick-up load is ap- 
plied to the clutch friction plates by oil placed 


Clearing division of U. S. Industries, Inc. manufactures 
power presses of all types, Clearing-Axelson and Clearing- 
Harrison lathes, dies and special tooling, and special 


equipment for the aircraft and missile industry. 


as 


in shear. The complete clutch and mechani- 
cally interlocked brake are sealed in oil and 
require no adjustment or maintenance what- 
soever. The friction plates.are sintered bronze 
—a material which will last many years beyond 
the life of a conventional lining. 


The Torc-Pac is to conventional O.B I.'s what 
the electric light was to the kerosene lamp. 
We'd like to explain the many reasons why 
this is true. Call or write. We'll look forward 


to hearing from you. 





Write for further engineering 
facts on Clearing's line 
of Torc-Pac O.B.1.'s. 


Cl i 
=a Caring rol VA ot a ot nO 0 = So 


6499 W. 6Sth Street, Chicago 38, Illinois 





